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GROUND-WATER QUALITY DATA COLLECTED FROM 30 WELLS IN
JULY 1991, WEST NIKISKI, ALASKA

by
Mary A. Maurer’

INTRODUCTION

The Alaska Department of Natural Resources, Division of Water (DOW) began a ground-water study of the
west Nikiski area (fig. 1) on the Kenai Peninsula in 1990. This report summarizes results of onsite and laboratory
analyses of ground water collected from 30 wells in July 199 1.

The Kenai Peninsula Ground-Water Task Force developed a four-phase project plan to study the ground
water of the Kenai Peninsula (KPGWTF, 199Oa).  Phase I, completed in 199 1, consisted of mapping and listing
existing U.S. Geological Survey (USGS) water-quality data (Bullington, 1991). Phase II will examine the
regional ground-water quality and flow systems (KPGWTF, 199Ob).  Phase III consists of detailed subsurface
geologic, water-table, and water-quality mapping at the subregional scale (KPGWTF, undated). Phase IV will
include long-term monitoring, ground-water protection, and educational activities.

KPGWTF selected the west Nikiski area as the first phase III project because (1) most residents and
businesses rely on ground water as a water supply, and (2) ground-water contamination has been identified there
(Harding Lawson Inc., 1989). The water-quality objectives of this phase IIIA pilot project are to:

1 . Survey ground-water quality by conducting onsite measurements of key water-quality properties and
constituents

2. Collect ground-water samples and analyze them for selected inorganic, organic, and radioactive
constituents

3. Show selected water-quality constituent concentrations on maps by using all available field and
laboratory data

4. Describe ground-water quality in the west Nikiski area.

This report presents and evaluates the laboratory and onsite water quality results collected for objective 2.
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Figure 1. Location of water-quality sample sites, west Nikiski area, Alaska.

-2-



PREVIOUS lNVESTIGATIONS

Previous ground-water investigations in the Nikiski area include Anderson and Jones (1972),  Howland  and
Freethey  (1978),  and Nelson (1981). Three major aquifers were described by Nelson (1981): an unconfined
aquifer, an upper confined aquifer, and a lower confined aquifer. The unconfined  aquifer is composed of coarse
sand and gravel with some silt. It ranges in depth from about 5 to 100 ft below land surface (Anderson ‘and  Jones,
1972). Most domestic wells in the Nikiski area tap this aquifer, which is underlain by a silt, clay, and sand unit
that is termed the upper confining  layer (Nelson, 1981). The upper confined aquifer, composed of sand, gravel,
and silty interbeds, ranges in depth from about 100 A to more than 300 A below land surface; several industrial
wells tap this aquifer. It is underlain by a silt and clay confining  unit which is generally more than 100 f?  thick.
The lower couflned  aquifer is poorly delined but may consist of interconnected sand and gravel layers.

Even though the aquifers have been previously studied and identified, ground-water flow directions and the
quality of water in the aquifers are poorly undersnxxi.

SAMPLING AND ANALYTICAL PROCEDURES

Most water samples were taken from private domestic wells that were in daily use at the time of sampling.
When possible, water samples were collected before they passed through water pressure tanks. If the tanks could
not be bypassed, the tank volume was added to the total volume of water needed to be purged to obtain a sample
representative of the well’s aquifer. All water-treatment systems were bypassed.

A detailed description of sampling and analytical equipment and procedures is given in the quality-assurance
plan (QAF)  for this project (Maurer,  1991). Initially, a water-level measurement was taken in each well before
turning on any faucet. An outside spigot was then turned on to purge water from the well casing. A Y-shaped
valved adapter was attached to the spigot and split the waterflow into a long hose for purging and a short hose for
monitoring and sampling. A model-4041 Hydrolab, fitted with a flow cell, continually monitored the water’s
temperature, pH, and specific conductance during purging. Water for onsite  and laboratory tests was collected
only when at least four well casing volumes were purged and when pH and specific conductance fluctuated no
more than 5 percent. Onsite  total alkalinity was determined by potentiometric titration with Gran’s  graphical
methods (Stumm and Morgan, 1981). Onsite  analyses of total iron, total hardness, and nitrate-nitrogen
concentrations were made using test kits manufactured by l&h Company, of Loveland, CoIorado.

The actual sampling method differed only slightly from that outlined in the QAP. Radiological sample
bottles and total trace element (iron and manganese) samples were filled from the outlet of the short hose. Water
for dissolved major-ion and trace-element analyses was filtered by using an in-line filtration system. Silicone
tubing attached to the outlet of the short hose carried water into a 142~mm  Geotech filter assembly containing a
0.45-p  membrane filter. After the filter and assembly were flushed with about 1 liter of filtrate, the sample
bottles for dissolved constituents were filled. Two volatile organic compound (VOC)  septum vials were filled
directly from the spigot. All other preservation and handling procedures were done according to QAP
specifications.

Inorganic constituent analyses of 36 water sample sets were conducted at the DOW Water Quality
Laboratory in Fairbanks, Alaska; 11 VQC  samples were analyzed at Northern Testing Laboratories in Anchorage.
Nine gross-alpha and gross-beta radioactivity samples were analyzed at Core Laboratories in Casper, Wyoming.
Laboratory quality-control procedures, data-quality objectives, and analytical methods are given in Maurer (1991).

WATER-OUALITY STANDARDS

The State of Alaska Drinking-Water  Regulations (ADEC, 1991) specify the maximum concentration or level
of a contaminant for public water systems (app. A). A contaminant is defined as any physical, chemical,
biological, or radiological substance or material in water which, in sufficient quantity, makes water unfit for
human consumption (ADEC, 1991). A primary maximum contaminant concentration level (PMCL)  is health

-3-



related and is legally enforceable for suppliers of public drinking water. A secondary maximum contaminant
concentration level (SMCL) applies to the aesthetic qualities of drinking water and is a recommended guideline
for public water suppliers. Concentrations are reported in milligrams per liter (mg/l)  or micrograms per liter
@g/l).  The conversion is 1,000 pg/l = 1 mg/l; and 1 mg’l  is about 1 part  per million @pm).

RESULTS AND DISCUSSION

A listing of sampled wells, site numbers, and well characteristics is shown in table 1. Site numbers were
arbitrarily assigned for this study, whereas the ‘local well number’ is based on the rectangular subdivision of public
lands (app. B) and is a unique site identifier used by both the USGS and DOW. Well depths ranged from 3 1 to
303 A.

Table 1.  Sampled wells in Township 6 North, Range 12 West, Sections 1, 2 , 11 and Township 7 North, Range 12
West, Sections 11, 13-15, 23-27, 35, 36 Seward Meridian

‘Numbers arbitrarily assigned for this project, see fig. 1 for location.
‘The local well number is based on the official rectangular subdivision of public lands, see app. B.

3Distance from land surface to bottom of hole, in feet.
4Site  133 was measured and sampled by U.S. Geological Survey. AK Div. of Water submitted volatile organic compound sample for analysis,

see app. C.
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ONSITE MIEASUREMENTS  AND ANALYSES

Results from onsite  measurements and analyses are shown in table 2. Water levels ranged from 9.82 to
96.71 ft below land surface. Water temperature ranged from 3.1 to 7.8”C.  Specific conductance was typically
less than 300 microsiemens per centimeter @S/cm), which is considered acceptable for domestic use. The pH
values ranged widely and several sites were outside the SMCL range of pH 6.5-8.5  (ADEC, 1991); six sites had
pH values of less than 6.5 and three sites had pH values of greater than 8.5. Total alkalinity ranged from 33 to
270 mg/l  as CaCQ,  with a mean value of 69 rngfl  and a median value of 59.5 mg/l. Total hardness ranged from  9
to 130 mgil as CaCOp,  with a mean value of 49 mg/l  and a median value of 44.5 mg/l. Water having a hardness
value less than 60 mg/l  is considered soft, 61-120 mg/l  is considered moderately hard, and 121-180 mg/l  is
considered hard (Hem, 1985).

Total iron concentrations were highly variable, ranging from  0.1 to 14.4 mg/l. Concentrations of iron less
than 0.3 mg/l  are desired for domestic uses. Nitrate-nitrogen (NO, as N)  concentrations were either undetectable
or measured in concentrations less than 2 mg/l. Concentrations of nitrogen less thau 10 mg/l  are desired for
domestic uses.

LABORATORY ANALYSES

The results of the laboratory aualyses  for water samples from the 30 wells are shown in tables 3 and  4.
Complete analytical reports for each laboratory are given in appendix C and the quality-assurance evaluation
report for each laboratory is presented in appendix D.

Most laboratory-analyzed inorganic constituents and trace elements did not exceed the PMCLs promulgated
in the Alaska Drinking Water Regulations (ADEC, 1991). For example, the nitrate-nitrogen concentration ranged
from ~0, 1 to 4.45 mg/l, substantially less than the nitrate PMCL of 10 mg/l  as nitrogen. Arsenic has a PMCL of
50 ~rg/l.  An arsenic concentration of 71 pg/l  was measured from a sample collected at site 67 (fig. 1); the sampled
well is located less than 100 A from  the Cook Inlet bluff, and at 303 t? deep is completed in the lower confined
aquifer (W-A.  Petrik, oral commun,,  1992). Arsenic concentrations in water from a few wells more than 200 ft
deep in the west Nikiski area have exceeded 50 pg/‘l,  based on USGS historical data (USGS, 1978). Although
elevated arsenic concentrations may not be common in water from  shallow wells in the Nikiski area, they do
occur sporadically in ground water elsewhere on the Kenai Peninsula (USGS, 1992; Munter and Maurer, 1991).

Concentrations of total (unfiltered) and dissolved (filtered) iron and manganese were analyzed. Besides pH,
iron and manganese were the only aualyzed inorganic constituents that had concentrations exceeding SMCLs
(ADEC, 1991). Total iron concentrations ranged from 0.05 to 16.3 mg/l, and exceeded the SMCL of 0.3 mg/l  at
22 sites. Total manganese concentrations ranged from co.005  to 0.94 me/l, and exceeded the SMCL of 0.05 mg/l
at 20 sites. Dissolved iron and manganese concentrations exceeded their respective SMCLs  at 19 sites. Both iron
and manganese affect the taste and visual qualities of drinking  water.

The absence of detectable VGCs  in 10 of 11 ground-water samples suggests that VOC contamination is not
an areawide  problem in the residential west Nikiski area. The only detected VGC  was I,1  ,I-trichloroethane
(table 4). A concentration of 0.7 I.@/I was measured in a sample collected at site 143, 0.2 miles east of Bernice
Lake (fig. 1). For comparison, the PMCL for l,l,l-trichloroethane is 200 pg/l (ADEC, 1991). The occurrence of
I,1  ,I-trichloroe-thane  has been neither conflrmed  nor disproven with additional sampling.

The origin of l,l,l-trichloroethane  is unknown. No detectable concentrations of selected VOCs were
measured at site 144, which is located about 300 fl  southwest of and downgrade from site 143, according to water-
table contour maps (R.D.  Allely, oral commuu., 1992). Nevertheless, it is impossible to determine the origin or
areal  extent of 1, I,  1  -trichloroethane  in ground water based on the distribution of available analyses.

Water samples were collected from nine wells for radioactivity analysis (table 3). Total gross-alpha and total
gross-beta radioactivities of sampled ground waters in the west Nikiski area were low compared to the PMCLs



Table 2. Resultsj?om  DOW on-site warer-quality  measurements and analyses, taken at sitesfor which laboratory
resulrs  are available

52 7-18-91 16.09 4.3 77 6.7

54 7-19-91 27.07 5.6 179 6.6 8056 7-17-91 39.32 3.7 1 2 1 7.0 1 j .:-yip--...I co.02 39 I 5 9 I

‘Numbers arbitrarily assigned for this project, see fig. 1  for location.
2Distance  below land surface, in feet.
‘Total iron concentrations were determined onsite  with Hach  iron test kit, model IR-18B.
‘Nitrate concentrations were determined onsite  with Hach  low range nitrate test kit, Model NT-14.
sTota1  hardness concentrations were determined onsite  with Hach  total hardness test kit, model HA-DT.
%M = not measured.
‘Total alkalinity collected and measured on 7-16-91,
‘MCL  = Maximum contaminant level (State of Alaska Drinking Water Regulations, 18 AAC 80).

Shaded area = value or concentration exceeds the MCL.

promulgated in the Alaska Drinking Water Regulations (ADEC, 199 1). Gross-alpha radioactivity has a PMCL of
15 picocuries per liter @3/l),  and gross-beta radioactivity has a PMCL of 50 pCi/l. All total gross-alpha
radioactivity concentrations were less than the lower limit of detection (LLD),  which ranged from 1.9 to 15.8
pCi/l. Most total gross-beta radioactivity results are reported as less than the LLD concentrations.

Total gross-alpha and gross-beta particle count, error, and LLD concentrations in pCi/l  are shown in
appendix C. The ‘error, f’ is the analytical and counting error associated with the particle count. The LLD
concentration is the result of background alpha and beta particle interferences. The total gross-alpha and total
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Table  3. Resuh  from laboratory  analyses for inorganic and radioactivity constituents

‘MCL = maximum contamkw-11  level (Stak  of Alaska Drinking Water Regulations, 18 AAC 80).
Shaded area = concentrntion  exceeds the MCL.



Table 3. Resultsfiom  laboratory analyses  (cont.)

5 6 28 Cl.0 Cl.0 <1.-J <l-o <l -40 <LO r

66 1-I Cl.0 Cl.0 cl.0 ,’‘8.93 1, ~9.07. ‘. Cl.0 [ :0:3l”‘:J f 0.31.. ., : <l X10 1 2 7
67 11 1.9 Cl.0 4.1 1. “’6.66 1 ..‘0.3*. 1.: :... 10.4 }’ 0.1.1 1 0.03 4 <lo 28
96 1 2 X1.0 Cl.0 10.0 1.19, 1.13 1.5 0.04 I 0.02 <l <lo QO
98 8 Cl.0 Cl.0 Cl.0 .3.48: co.03 -=l.O .A&20 ,I. 0.06 <l <IO RO

1 2 8 ~5 Cl.0 Cl.0 31.1 0.05 0.04 <l .o co.005 co.005 <l <lo -30

I 1 5 5 [ 5 7 I K1.0 Cl.0 Cl.0 1 .::16.3.‘~~~ :y[I fr3.2:. ! 1.4 1, ‘.......0:94 1. 0.94; “‘:. ..I <l--

I 1 4 3 I 1 2 I Cl.0 I Cl.0 1 Cl.0 1 Y2;25’. ,I:: 2216 ,I Cl.0 1.:. 0.07. 1 0.05 <l <lo (LO

II 1441  28 1 X1.0 a.0 Cl.0 t .5.27’ 1 ‘5.li..  1 <1.(-J :.‘. 0.22,. ‘:  1.: a.zz::.i:..‘:. <1 <lo 3 5
I I 1 5 2 1 ~5 1 xl.0 1 Cl.0 I 31.4 1 0.35 I co.03 I 1.5 co.005 co.005 <l <lo -30

<lo II
0 1 6 0 I 31 I Cl.0 1 Cl.0 t cl.0 4.49 1 .::4:48.' ‘1 1.4 1 '0.65. f 0 .64 <l <lo -20

:, : <l <lo <20
1.7 1. 0.12 .I:: 0.12, i <l <lo CZO
1.3 [,” 0.56 # 6.55 1 <l <lo 317

Go

I 236 -3 Cl.0 Cl.0 30.0 0.19 co.03 Cl.0 co.005 co.005 <I <lo -30
266 3 7 Cl.0 Cl.0 Cl.0 9.49 9.45 1.8 1 : :6.46 :1 0.42. <l <lo 1260
271 ~5 Cl.0 Cl.0 Cl.0 0.06 0.05 1.2 I>.. 0.07 1 0.07, Cl <lo -30

I 285 [ 25 1 -4.0 1 Cl.0 Cl.0! 1 .:A74  ,...I. : 4;7*.  I 1.3 f  ..Q.26:’ : 0.26.: 1 <l 1 GO I 4 1 I I

II 324 1 6 1 Cl.0 Cl.0 Cl.0 I 0.14 I 0.13 I Cl.0 ...  .0.3? ,, 0.37.
20 I X1.0 1 11.0
I 1 X1.0 Cl.0

Cl.0

+-22.1

II 335 1 23 1 cl.0 I Cl.0 1 <l.O  1 ‘: &03:. .I,. 4.4+  1 -=I.(
1 3441 <5 1 Cl.0 1 Cl.0 9 . 4!

<l <lo <20
om <l <lo 40
0.03 <l <lo -30
0.18’ <l <lo <LO
0.02 <l GO QO

11  MCL’  1 1000 1 lo ] 50 IlOo(’  I 0.3 mgn I 5 0 I 0.05 mgll I 2 I I 5000 II

‘MCL = maximum contaminant level (State of Alaska Drinking Water Regulations, 18 AAC 80).
Shaded area = concentration exceeds the MCL.



Table 4. Resultsfiom  laboratory analyses for volatile organic compounds

‘MCL  = maximum contaminant level (Slate of Alaska Drinking Waler Regulations, 18 AAC 80)
Shaded ama  = concentration exceeds the MCL.
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gross-beta LLD concentrations of 15.8 and 10.4 pCi/l, respectively, for the sample collected at site 67 is high
compared to other samples. The total dissolved solid (‘TDS)  concentration of a sample is a limiting factor in the
sensitivity of the analytical method (USEPA, 1980). Specific conductance is an indirect indicator of TDS, and the
comparatively high specific conductance (1473 lXYcm)  of the ground water at site 67 probably contributes to the
higher LLD concentrations.

COMPARISONS OF ONSITE AND LABORATORY RESULTS

Total iron concentrations determined onsite  (table 2) were compared to those determined in the laboratory
(table 3). Figure 2 shows the relation between the two data sets, represented by the best-fit’ line. A good linear
relationship (r = 0.92) exists between onsite  and laboratory results. The ‘expected line’ is how the data would plot
if there was a perfect relationship (r = 1 .OO) between the two data sets.

A frequency distribution of iron concentrations show that 11 of 30 sites had concentrations ~1  .O mg/l,
regardless of the testing method used (fig. 3). The difference between onsite  and laboratory data at iron
concentrations ~1 .O mg/l  is attributed to the lower resolution of the onsite  method. The onsite  method has a
detection limit of about 0.2 mg/l,  whereas the laboratory method has a detection limit of 0.03 mg/l. Presumably,
the laboratory method was better at quantifying iron concentrations ~1  .O  mg/l. Onsite  screening for iron was
considered adequate only when iron concentrations were >l .O mg/l.

Hardness values determined onsite  (table 2) were compared to hardness values computed from laboratory
data. A laboratory hardness value for each water sample was calculated by converting calcium and magnesium
concentrations in mg/l  (table 3) to milliequivalents per liter (meq/l)  and then multiplying the sum of calcium and
magnesium in meq/l  by 50 (Hem, 1985). Figure 4 shows the actual relation (best-fit line) between the two data
sets. A fairly good linear relationship (r = 0.80) exists between onsite  and laboratory methods. Figure 5 shows
the frequency distribution of hardness data for the two data sets. The onsite  and laboratory results are in
reasonably close agreement throughout the measured concentration range.

Nitrate (NO,) data comparisons are not graphically presented because most samples contained concentrations
of nitrogen less than the detection levels of both the test kit and laboratory instruments. Nitrite (NO,)
concentrations are usually a very small part of the N02+NOP-N  ratio when the water is oxygenated and are not
expected to significantly affect the relationship between data sets.

INTERLABORATORY COMPARISONS

The USGS collected and analyzed 27 ground-water samples in the greater Nikiski area during 1991 for the
KPGWTF’s  regional hydrogeologic study of the Kenai Peninsula, referred to as the phase II project. Samples
were analyzed at the USGS Laboratory in Denver by using the methods described in Fishman  and Friedman
(1985). The analytical results are presented in the USGS annual water-resource data report (USGS, 1992).

The Alaska DOW and the USGS concurrently sampled water from two wells, sites 66 and 344, to make
interlaboratory comparisons of analytical results (table 5). The general reliability of laboratory analyses was
checked by calculating the cation-anion balance for each data set. All four analyses are acceptable because the
error in the cation-anion balance is less than 10 percent.

Generally, the two laboratories are in good agreement with respect to major-ion analytical results (table 5).
Interlaboratory comparisons for many trace elements is not possible because most concentrations were below
detection limits. Comparisons for concentrations of fluoride, aluminum, arsenic, and manganese were poor
between laboratories; this is most likely due to the difficulty in quantifying trace elements at concentrations near
the detection limit.
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8
5
%
2
IL

o-10' '21-30'  '41-50' 61-m
11-m 31-40 51-m 71-m

Class intervals for hardness, in mg/l

ID Lab data m Onsite  data 1

Figure 5. Histogram showingfiequency  distn’bution  of onsite  and
laboratopcalculated  hardness data.

WATER-TYPE CEASSIFICATION

,O

Trilinear  diagrams can be used to show the chemical character of a water sample (Piper, 1944). Ratios of
selected cations (calcium, magnesium, and sodium plus potassium) and anions (bicarbonate plus carbonate,
chloride, and sulfate) for each water analysis are shown in the diagram as percentages of the total cations and
anions, in meq/l.  A water type can be described on the basis of predominant cations and anions found in the water.
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Table 5. Comparisons of analytical results between the Alaska Division of Water laboratory and U.S. Geological Survey laboratory

Magnesium
SOdiUm
Fotassium
h0n

kikibity  (as HCO,)

Chloride
Sulfate
Fluoride

Sum of ions
Cations (meq/l)

ASHliC

Barium
Cadmium
Chromium

Cow=
Iron

Lead
Manganese
Mercury
Nickel
Nitrate + nitrite (as N)

osphorus,  ortllo (as P)



Twenty-one sites sampled in the Nikiski area have ground water that is of the calcium-bicarbonate type
(fig. 6). Seven sites have ground water of the ‘mixed-cation’-bicarbonate type because the percentage of no single
cation exceeds 50 percent. All 28 sites tap the unconfined or upper-confined aquifer (W.A.  Petrik, oral commun.,
1992).

CatMg

8 0  60-40 2 0
Ca
Cations Anions

Total milliaquivalents/liter  (%)

EXPLANATION

Svmbol Water  tvoe

cl Calcium bicarbonate 44, 54, 56, 96, 98, 128, 152,
155, 160, 179, 196, 205, 218, 220,
225, 236, 266, 271, 324, 325, 330

0 ‘Mixed-cation’ bicarbonate 52, 66, 143, 144, 285, 335, 344

Sodium bicarbonate 6 7 ,  1 9 0

Figure 6. Trilinear diagram showing water analyses of ground water collectdfrom  30 wells in the west Nikiski
area during July 1991.



Two sites have ground water of the sodium-bicarbonate type. Site 67 has a well depth of 303 ft  and is the
only well sampled that taps the lower-confined aquifer. Site 190 has a well depth of only 36 ft  and taps the
unconfined aquifer. According to Anderson and Jones (1972),  most of the ground waters of the sodium-
bicarbonate water type occur in wells ranging from 100 to 450 fi  deep.

SUMMARY AND CONCLUSIONS

b Generally, the ground waters sampled from 30 wells in the residential area of west Nikiski during 199 1 by
DOW had low concentrations of inorganic and organic constituents; levels of radioactivity were acceptable
for domestic use. No areawide  contamination by volatile organic compounds was detected.

l Most sampled ground waters had concentrations of naturally occurring iron and manganese that were
higher than levels desired for domestic use.

l All wells sampled had low nitrate concentrations.

l One deep well had an arsenic concentration above drinking-water standards, but high concentrations of
arsenic occur in scattered locations throughout the Kenai Peninsula in both shallow and deep wells.

l Concentrations of gross-alpha and gross-beta radioactivity were low in water from nine wells.

l Concentrations of 59 volatile organic compounds were analyzed from water samples from 11 wells. Only
one volatile organic compound, 1 ,I  ,l-trichloroethane, was detected. It was found in one well and had a
concentration of 0.7 l.tg/l.
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APPENDIX A

State of Alaska Drinking-water Regulations, maximum contaminant concentration levels,
18 AAC 80.070

N o t e : The following copy of 18 AAC 80.070 was current at the time of research and data compilation. The code
has since been updated.

18 AAC  80.070. MAXIMUM CONTAMINANT CONCENTRATION
LEVELS (MCLs).  (a) The primary maximum contaminant concentration
levels (MCLs)  for a public water system are for a public water system are

(1) Inorganic Chemical Contaminants

Contaminant Maximum Contaminant
Level (ug/l)

Arsenic ......................................................................................... 50.0

Barium ..................................................................................... l,ooo.o
Cadmium.. .................................................................................... 10.0
chromium .................................................................................... 50.0
Fluoride.. ................................................................................. ,4,000.0
Lead ............................................................................................. 50.0
Mercury .......................................................................................... 2.0
Nitrate (as Nitrogen). .............................................................. 10,OOO.O
Selenium.. ..................................................................................... 10.0
Silver ............................................................................................ 50.0

(2) Organic Chemical Contaminant
(A) Pesticides

Contaminant Maximum Contaminant
Level (ugil)

Endrin ............................................................................................ 0.2
Lindane .......................................................................................... 4.0
Methoxychlor.. ............................................................................. 100.0
Toxaphene ...................................................................................... 5.0
2, 4-D .......................................................................................... 100.0
2 , 4 , 5-TP Silvex ........................................................................... 10.0

(B) Volatile Organic Chemicals (VOCs)

Contaminant Maximum Contaminant
Level (ugh)

1, l-Diclloroethylene ...................................................................... 7.0
1, 1, 1-Trichloieothane ............................................................... ,200.o
1 , 2-Dichloroethane ........................................................................ 5.0
Benzene.. ........................................................................................ 5.0
Carbon tetrachloride ....................................................................... 5.0
4-Dichlorobenzene.. ...................................................................... 75.0
Trichloroethylene ............................................................................ 5.0
Viuyl  chloride ................................................................................. 2.0
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VOCs for which an MCL has not yet been set, but which are subject to
monitoring under this chapter, are set out in Tables H, I, and J, in 18 AAC
80.400(a).

(C) Total Trihalomethanes (TT’HMs)

Maximum Contaminant
Level (II@)

Total Trihalomethanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100.0

The sampling and analysis requirements for total trihalomethanes are set out at
40 C.F.R. 141.30, as amended August 15, 1989, the requirements of which are
incorporated by reference in this chapter.

(3) Physical Contaminants

Contaminant Maximum Contaminant
Level (nephelometric
turbidity unit, NTU)

Turbidity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1.49 NTTJ as a monthly
average of samples
required, or 5.0 NTU as
an average for two
consecutive days.
Exceeding either measure
is a violation of this
paragraph.

(4) Radioactive Contaminants
(A) Natural radioactivity

Contaminant Maximum Contaminant
Level (pCi/l)

Gross Alpha .................................................................................. 15.0
Combined Radium-226 and 228.. .................................................... 5.0

(B) Manmade radioactivity

Contaminant Maximum Contaminant
Level @G/l)

Gross Beta .................................................................................... 50.0
Strontium-90 .................................................................................. 8.0
Tritium.. ................................................................................. 20,OOO.O

(5) Total Coliform Bacteria
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Contaminant Maximum Contaminant Level

(A) Membrane Filter Technique No coliform may be present in any
of the 100 milliliter routine samples.

(B) Fermentation Tube Method No gas production may be present in
any of the five 10  milliliter portions
in any routine sample.

(C) Minimal Media ONPGMUG
(MMO-MUG)  Test

No coliform may be present in
any of the routine samples any of
the routine samples.

@)  The secondary maximum contaminant concentration levels (MCLs)
for a public water system are

Contaminant Maximum Contaminant Level

Chloride................................................................................. 250 mg/l
Color ....................................................................................... 15 units
Copper.. .................................................................................... I mg/l
Corrosivity ...................................................................... .Noncorrosive
Fluoride .............................................................................. 2,000 mg/l
Foaming Agents.. .................................................................... 0.5 mg/l
Iron....................................................................................... 00.3 mg/l
Manganese.. .......................................................................... 0.05 mg/l
Odor ..................................................................... 3 threshold odor no.
PH.. .......................................................................................... 6.5-8.5
Sodium .................................................................................. 250 mgll
Sulfate ................................................................................... 250 mg/l
Total Dissolved Solids ........................................................... 500 mg/l
Zinc ........................................................................................... 5 mg/l

(c) The secondary levels set by (b)  of this section represent reasonable
goals far drinking water quality and, in general, provide a guideline for public
water suppliers, ‘These secondary contaminants mainly tiect  the aesthetic
qualities of drinking water, but, at considerably higher concentrations, health
problems might exist. The department will, in its discretion, require a public
water system to meet the secondary MCLs if public health is threatened or if
there is a strong consumer objection to exceeding a listed MCL. (Eff.  6/14/91,
Register 188)

Authority: A S 46.03.020 A S 46.03.070 A S 46.03.720
A S 46.03.050 A S 46.03.7 10
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APPENDIX B

Diagram showing derivation of local well number, based on the official subdivision of public lands, used by the
U.S. Geological Survey.



APl’ENDIX  C

Laboratory water-quality analytical reports

INORGANIC CONSTITUENTS

Analyzed by Alaska Division of Water, Water Quality Laboratory, Fairbanks, Alaska
All inorganic constituents are dissolved, unless otherwise noted.

DL = detection limit
RPD  := relative percent difference

SEE FOLLOWING PAGE FOR SAMPLE BOTTLE KEY

VOLATILE ORGANIC COMPOUNDS

Analyzed by Northern Testing Laboratory, Inc., Anchorage, Alaska
Key to laboratory numbers for volatile organic compounds analyzed by Northern Testing Laboratories, Inc.:

RADXOLOGICAL  PARAMETERS

Analyzed by Core Laboratories, Gasper,  Wyoming
LED  = lower limit of detection

Key to laboratory numbers for radioactivity samples analyzed by Core Laboratories:
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Key to sample bottle numbers for inorganic constituent samples analyzed by Alaska Division of Water
Laboratory.

‘Anions include fluoride, chloride, phosphate, and sulfate
Qations  include calcium, magnesium, sodium, and potassium; trace elements include aluminum, arsenic, barium, cadmium,

chromium, copper, nickel, lead, zinc, iron, and manganese
3Field  duplicate sample
4Field  equipment-blank sample
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client: DNR/DOW-Ea$cRkr

Submittad  By Mary Maunr

Date SubutiW swlmer  1991

Cd&m Magnesium SOdiUEt PUUUI

K490

K491
K492
K 4 9 3
K494
K49.5

K4%
K497

K4W

K4W

Km

Km

KS02

Km3

K504

KS07
KS@

Km9

KS10
KS11

KS2

KS13
KS14
Km
K516
KS18
KS19
Km
Km
u22
Km
Km
K525
Km
Km

unit%
EPA Method

Dekctioo  Limit
halyaia  Date

FCPD
70 ftecoveiy

a 7 4 1 4 3
9.82 2 . 8 3
1 6 . 0 4 .70
J&6 6 .92
11.9 432
9.86 2.98
3.44 0 .99
3.37 09
CDL <DL
142 3.40

16 .3 3.24

824 1.74
9 . 4 1 2.61

124 277

IS.6 42
9s 1 .87
21 .4 4.m
10.0 2.78

9.83 276

CDL <DL
245 5.7l
7.06 2 .55
16.4 3.79
6.71 2 . 0 7

17.1 3.98
3 . 3 9 435
243 4.7
8 .17 25.5

2 1 . 0 5 . 0 4

2 1 . 0 5.cts

CDL <DL
30.4 11 .6
8.66 3.15
9.95 551
14.2 3.76

21.6 6 .19

wb
AEsm

0 .01
29 act 91

1 . 4
1 0 2

mg/t
AEsan9

0.01
29  on91

05

100

5 .17 128
3 .65 0 .91
594 1 .67
6 .07 2s3

5 .08 153
432 1.44
l53 0 .99
15.1 0 .99

CDL <DL
6 . 1 3 1.42

4 .09 1.7l
4 .44 1.14

4 .6s lbb

5 .94 1 . 4 9

458 291
3 .68 Ls2
6 .82 201
4 .17 l&i7
4x2 l.64
<DL <DL
6.06 2 7 2

3.% 1.40
8 .21 189
3A8 1 .06
462 2 .10
201 8.90
427 Ll5
5.76 1 .82
7 3 4 22Q
7.M 214
CDL <DL
950 3 .16
3 .92 I4
7.72 5a
6.24 4 .02
7.84 288

2 7 3 . 1 2 5 8 . 1
0.1 0.01

3ooct91 30  ou91
0.8 1 .9
100 1W

Jim Vohden,  Chemist
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client DNR/Dow-EagkRiKr

s!JbmittedBy: Mary Mum

Date  !iubmiaedz summer 1991

KS% 0.14 6.3 <DL 2 %

Km 0.14 3.39 CDL 0.09

K!m 0.19 447 <DL 6.07

KS79 027 ssa CDL 92s

Ksa 0.16 6.83 <DL 5.01
KS86 0.14 5.m <DL 457
KS87 0.14 &31 <DL l3.6
asea 0-U 8.42 CDL l3.6
KS89 <DL CDL CDL <DL
Ks#) 0.16 8.02 CDL 2.92
KS91 0.17 5.07 <DL 3.7s
sc!w2 03 5.01 <DL 273
KS93 0.13 9.61 <DL 3.78
KS94 0.18 4.ls 0.1 1.34

us95 0.17 4.47 <DL 2%
K S % 0.13 3.t-6 CDL 4.75
KS97 0.21 4.87 CDL 2.91
KS% 0.15 4.85 CDL <DL
KS99 a15 4x3 <DL <DL
Kim CDL <DL <DL *DL
K601 0.29 5.44 <DL 7.M
K m 0.12 637 <DL 3.02
Km 0.19 14.0 <DL 5.4s
K m 0.11 4.27 CDL 454
Km 020 4.94 <DL 1.13
K&s <DL 93.9 4.7 420
Km 022 469 CDL 83
K606 0.U 7.91 -CDL 442
Km 0.21 473 CDL 245
K610 0 2 1 6.68 <DL 246
K611 <DL <DL <DL *DL
Km 0 3 1 4.85 CDL 3.16
Km OS3 438 CDL CDL
w14 0.19 3.47 03 153
Km 0.19 4.34 0.2 141
K616 022 9s CDL J.63

U&S
EPA Mctbod

Detectjon  Iialit
Adysis  D a t e

RPD

%-v

mg/L
WI.0
0.01

2 Aug 91
1.6
99

300.0
0.01

2 Aug 91
75
90

mg  map/L w/L
300.0 No.0

0.1 0.01
2Aug91 2 A u g  9 1

8.3 I.8
9 1 90



Qient: DNrfpoW  - Eagle R&r

submitted 13: Mmy Maurcr

Date Suba&& Summer  1991

I -we Nitrate + Nitrite I
K695 CDL
K6% <DL
K m CDL
K698 <DL
Km cDL
K m <DL

Icx)l <DL
Km2 CDL
K m CDL
Km4 1.62
Km CDL
Km 0 3 0
Km 0.11
K7oB 032
K m 055
K9lO 0.46
K7ll 0.41
K7l2 CDL
Km CDL
K7l4 CDL
Km CDL
K7l6 CDL
K7l7 z72
K7l8 CDL
K7l9 CDL
Km CDL
K721 CDL
I#22 CDL
K723 4.41
K724 450

m CDL
CDL

KM C D L
K7a CDL
K729 CDL

1.18

U&S mg(NQ3  + NO2)W/L

EPA  Method 353.2
Detef&n  Limit 0.1

Ard)%is  D a t e 2 Aug  91
FWD

% Recovery 9 2

a:iL.L

n\
I ’

L/L J
Approved  By Date\?fi%ci\

---r -
3 Jim Vohdcn, Chemist - 25 -
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.

Client DNR/DOW-EqleRher

subatittcd  Ely My hhucr

Date Submitt& Suomcr  1991

-pk Ahlminum Aseak Buium cadmium cbroaliunl
,

K4W 6 <DL 2 8 CDL <DL
K491 13 <DL CDL 20 <DL
K4!32 9 <DL 3 7 CDL <DL
kc493 6 1.8 Is CDL CDL
K494 CDL <DL 2 s CDL CDL
K4% 3 9 <DL 22 <DL CDL
K4% 1 0 a9 1 7 CDL <DL
K497 8 9.0 1 6 CDL <DL
84% <DL CDL <DL CDL CDL
K4W 8 CDL <DL <DL CDL
Ksm <DL CDL 6 <DL CDL
KS01 6 CDL <DL CDL <DL
KS02 1 8 CDL 2 2 CDL u
KS03 58 <DL <DL CDL CDL
Km 1 0 13 <DL CDL <DL
KSM 7 CDL <DL CDL CDL
KS07 44 CDL CDL CDL <DL
KS08 3 s CDL 2 8 CDL *DL
KS09 xl <DL 2% <DL CDL
KS10 <DL CDL <DL <DL <DL
KS11 42 cDL 2 0 CDL CDL
Km 54 CDL 2 3 <DL CDL
KS13 40 <DL 7 CDL <DL
K!i14 CDL CDL 11 CDL CDL
K s l s CDL CDL 48 <DL CDL
KS16 im n 11 1.9 CDL
KS18 <DL <DL 3 1 CDL CDL
KS19 l2 <DL 1 2 CDL CDL
Km <DL <DL CDL <DL <DL
KS21 <DL <DL <DL CDL <DL
KS22 <DL <DL <DL CDL <DL
KS23 <DL CDL 57 CDL <DL
KS24 59 <DL 1 7 CDL <DL
Km 43 1 0 CDL CDL <DL
KS26 46 9.9 8 CDL <DL
KS27 3 4 <DL l2 CDL CDL

U&S
EPA Mettd

Dctectioa  limit
Analycir  Date

RPD
k Recovely

AEsm29 2w2
5 1.0

1sNw9l 6Dec91
8.7 1.1
104 94

uti
AE!sm29

S
IsNov91

1.6
102

2x3.2
1.0

sDcc91
1.1
93

U8.L
2182

1.0
4De91

23
104



client: DNR/DOW - I?qle River

submhtcdFiy Mary Maurer

Date  Submitted: Summer 1991

K490 4DL
K491 3 5
K492 4DL
K493 4DL
K494 4DL
K49S 4DL
K4% CDL
K 4 9 7 CDL
K498 CDL
K499 31.1
KS00 4DL
KS01 30.0
KS02 1 3 . 9
KS03 1 6 . 9
K m 4DL
KS06 29.9
KS07 24.0
Km3 cDL
Km3 CDL
KS10 CDL
KS11 CDL
KS12 CDL
KS13 221
KS14 1.4
Ksls CDL
Km 4.1
KS18 4DL
KS19 4DL
Km 31.6
KS21 312
KS22 4DL
KS23 CDL
KS24 CDL
KS25 9.4
KS26 4DL
KS27 10.0

Units
EPA Methd

Dcteaion  Limit
Adysis  Date

RPD
%  Rummy

Ug/L
2m.2
1.0

2 Dee  91
21
w

CDL 4DL 3s
4DL 75 4DL
CDL 1.8 1260
4DL 13 317
CDL 1.3 4 1
4DL 4DL 4DL
CDL 1.7 4DL
CDL 1.6 4DL
<DL 4DL CDL
CDL <DL CDL
CDL <DL 4DL
4DL <DL CDL
4DL 1.8 3 4
4DL <DL 8 1
eDL 1.2 CDL
CDL 4DL CDL
4DL CDL 4DL
<DL <DL 4DL
<DL <DL 4DL
<DL 4DL CDL
<DL 1.4 CDL
CDL <DL 4DL
aDL 1.1 4DL
CDL 4DL CDL
4DL 1.1 230
4DL 10.4 ?a
<DL 1.4 4DL
4DL 4DL 4DL
eDL 13 4DL
CDL 1.7 4DL
CDL CDL eDL
4DL 1.4 n
4DL 4DL 127
4DL 1.1 4DL
4DL CDL 4DL
4DL 1S 4DL

AEsm29
1 0

2 1 N W 9 1
2 5
109

UJL ugn
239.2 Aesm29

1.0 20
3 Dee  91 l5Nw91

1.4 35
107 99



acne” D-W-E?@cRkt

stimittcd  By? htuy  Maurcr

Date  Submittad: Summa  1991

K45U 5 . 1 1 022
K491 7.86 031

K 4 9 2 9.45 0.42
K 4 9 3 0 . 4 4 055
K45’4 4.74 026
K495 3 . 9 9 0 2 2
K4% 7.37 0 . 1 2

K497 7 . 4 0 al2

K4% CDL <DL

K 4 9 9 0 . 0 4 CDL

Km 0.13 037

KS01 CDL <DL

KS02 0 . 9 7 0 . 1 0

lzsa3 0.14 <DL

K5iM 0.05 0 . 0 7

KS06 <DL <DL

KS07 CDL <DL

Ksm 7.98 027

KS09 7.97 026

KS10 CDL <DL

KS12 4.44 0 . 1 8

Km 0 . 1 8 0 . 0 3

KS14 2 . 6 8 0 . 0 8

Km 9 . 6 1 0 2 1
K S 1 6 038 0.03
KS18 4.48 0.64
KS19 2 . 1 6 0.05
Ksm CDL <DL

KS21 <DL <DL

KS22 CDL <DL

Km 162 0 . 9 4

KS24 9.07 031

KS25 CDL 0 . 0 2

Km eDL 0 . 0 6

KS27 1 . 1 3 0 . 0 2

KS11 3.87 0 ‘ 6 0

Uniti
EPA Metbd

Dctcctioa  Limit

Analysis  Date

BPD

%llCCQVEq

mg/L
AEsm29

0 . 0 3

21 Nov91
3.2
9 7

m%L
Arzsm29

o.oQs

21Nov91

3.3
100

Km
K63s
Km
KM0
K641
K642
Km3
K644
K645
Ku-6
Ku7
K.643
K649
Kb50
K651

I(652
K653
K654
K6ss
K656
K6s6
m9
K6a
K661
I&52
Km
K664
K&i5
K666
K667
K&58
K.669
K6m
mm
K673
K657

527
817
9.49
0.54
4.74
4 2 4
754
8.69
CDL

0 . 0 5

0 . 1 4

0 . 1 8

0 . 1 9
0 . 0 6

1 5 1

0 . 0 7

0 . 0 7

m3

ROB
CDL

6 . 0 3

0.91
6 . 1 1

10.19
6.66’
4.49
2 2 5
0 3 4
034
<DL

163

a93

0J.B

3 . 4 8

1 . 1 9

3 . 9 9

mg/L
AEsaB?

0 . 0 3
21 Nov91

2.9
98

022
0 3 1

0 . 4 0

056

0.X
022

0 . 1 2

al2

<DL

<DL

037

<DL

<DL

0 . 0 7

0 . 1 0

<DL

<DL

027
026

CDL

0 . 1 9

0 . 0 3

0 . 0 9

0 2 1
0 . 1 1

065

0 . 0 7

<DL

CDL

<DL

03

031

0.m

020

0 . 0 4

061

mdL
AEsom9

o.Mt5

21 Nav91
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K%51 <DL
K762 CDL
K763 CDL
K744 CDL
K765 CDL
K766 cDL
K767 <DL
KRia CDL
K769 CDL
Km <DL
K7n CDL
Km <DL
K%7 <DL
K788 CDL
K7m CDL
K785 CDL
Km CDL
Km CDL
K791 <DL
K792 <DL
K m <DL
Km <DL
K796 <DL
K7sa <DL
K7Sl <DL
Km CDL
K755 <DL
K7s3 <DL
K754 <DL
Km <DL
K757 <DL
K752 <DL
K7s <DL
K759 <DL
K76U <DE
K793 <DL

Approved By



NORTHERN TESTING LABORATORIES, INC. ’
3330 INDUSTRIAL AVENUE
2505 FAIRBANKS STREET

Alaska Department of Natural R8eourc8e

FAIRBANKS, AUSKA  99701 (907) 456.3116 ’ FAX 456.3125
ANCHOWGE.  ALASKA 9993 (907) 2n-33R3 l F A X 274.9645

RepOti  Date: 09/05/91
DNR-DGGS
P.O. Box 772116
Eagle River AI( 99577 RECEIVED Date  Arrived: 07/12/91

Date Sampled: 07/09/91

Attn: Mary Maurer AgS  0: jq$\
Time  Sampled:  1330
cOll8Ctti  By: m

Div. of Geological Survey
Eagle River

Our Lab if: A111977
Location/Project: Nikiuki  Ground Water IIIA
Your Sample ID: Carroll Well
Sample Matrix: Water
Conments:
Laboratory
Number Method Parameter

Flag Definitions
U = Below Detection Limit

DL Stated  in Result
I3 - Below Regulatory Min.
tl  - AboV8  Regulatory  Max.
E - Below Detection Limit

Eetimated  Value

Units
Date

Reeult  Flag Analyzed

A111977 EPA 502.2 Benzene
Brcxmbenzene
Bromochloromethane
BrcmodichlorOm8thanta
Brcmoform
Broammthane
n-Butylbenzene
0ec-Butylb8nz8n8
t8rt-BUtylbent8n8
Carbon Tetrachloride
Chlorobenxene
Dibromchloromethane
Chloroethane
Chloroform
Chloromethane
O-ChlOrOtOlUen8
p-Chlorotoluene
1,2-Dibromo-3-Chloropropane
Dibromcmethane
1,4-Dichl.orobenzene
m-Dichlorobenzene
o-Dichlorobenzens
Dichlorodifluoromethane
l,l-Dichloroethane
1,2-Dichloroethana
l,l-Dichloroethyl8n8
cia-1,2-Dichloroethylene
ttanS-1,2-DiChlOrO8thyl8n8
Hethylene  Chloride

uLLl&&d(

1,2-Dichloropropane
1,3-Dichloropropane

Reported By: William E. Buchan
Anchorage Operations Manager

Wl
w/l
w/l
w/l
ue/ 1
Wl
w 1
WI/l
WI 1
w/l
%l/l
Wl
Wl
ud  1
UP/l
WI 1
ug/l
w/l
Wl
w/l
Wl
%l/l
Wl
Wl
Wl
%7/l
w/l
Wl
%I/1
Wl
w/l

0 . 2 u 07/19/91
0.3 u
0 . 3 u
0 . 2 u
1.0 II
2 . 0 u
0 . 3 u
0 . 3 u
0 . 5 u
0 . 2 u
0 . 2 u
0 . 4 u
2 . 0 u
0 . 2 u
2 . 0 u
0 . 3 u
0 . 2 u
2 . 0 u
0 . 4 u
0 . 2 u
0 . 2 u
0 . 2 u
2 . 0 u
0 . 2 u
0 . 2 u
1.0 u
0 . 2 u
0 . 2 u
1.0 u
0 . 2 u
0 . 2 u
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-iORTHERN  TESTING LABORATORIES, INC.
333-O INDUSTRIAL AVENUE FAIR@.ANKS.  AUSKA  96701 (907)  456-3116  l FAX 466-3125
2505  FAIRBANKS STREET ANCHORAGE, ALASKA 99503 (937) 277-&m l FAX 274.9645

RECEIVED

Div. of Geological SurveY
Eagle River

Laboratory
NUmbCW Method Paraineter Unitm
----_---Y---------o-__I____u___uI___ --,------sss--u---;---u--p----------
A111977 EPA 502.2 2,2-Dichloropropane W/l

l,l-Dichloropropene w/l
1,3-Dichloropropene w/l
Ethylbenzene w/l
1,2-Dibromoethane w/l
Trichlorofluoromethane w/l
Xexachlorobutadiene WI 1
Iropropylbenzene uu/l
p-Ieopropyltoluene W/l
Naphthalene w/ 1
n-Propylbenzene w/ 1
Styrene usI/  1
1,1,1,2-Tetrachloroethane %J/l
1,1,2,2-Tetrachloroethane uu/l
Tetrachloroethylene uu/l
Total Trihalcmethane Y/l
Toluene w/l
1,2,3-Trichlorobenzene uu/l
1,2,4-Trichlorobenzene w/l
l,l,l-Trichloroethane uu/l
1,1,2-Trichloroethane w/l
Triehloroethylene %I/  1
1,2,3-Triehloropropane w 1
1,2,4-Trimethylbenzene u9/1
l,J,S-Trimethylbenzene w/l
Vinyl Chloride uu/l
m,p-Xylenea u9/1
o-Xylene uu/l
1-Chloro-2-fluorobenzene (Recovery) 0

wLc-L
keported  By: William E. Buchan
Anchorage Operations Manager

Date
Result Flag Analyzed

1.0 u 07/19/91
0.5 u
0.2 u
0.2 u
1.0 u
0.5 u
0.3 u
0.3 u
0.3 u
0.3 u
0.3 u
0.2 u
0.2 u
0.3 u
0.2 u
2 u

0.3 u
0.3 u
0.3 u
0.2 u
0.4 u
0.2 u
0.3 u
0.2 u
0.2 u
2.0 u
0.4 u
0.2 w

82.0
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NORTHERN TESTING LABORATORIES, INC.
3330  lNDlJSTRlAL  AVENUE FAIAmNfzs. ALASKA  99x31 (907)  456-3116 l FAX 456.3125
25CkS  FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907)  277.6376  * FAX 274 .9645

Alaska  Drpartnwnt  of Natural Resources
DNX-DCCS
P.O. Box 772116 RECEIVED
Eagle River AX 99577

AbG 07 !WAttnr Mary Maurer

Report Date: oe/os/91

Date Arrived: 07/12/91
Date Sampled: 07/09/91
Tine  Sampled: 1845
Collected By: HAM

Div.  of Gzological Survey
Eagle River

Our Lab i: Al11978
Location/Projectn Nikirki  Ground Water IIIA
Your Sample ID8 Gordon Well
Sample Xatrixr Water
Comant  s :
Labor8tory
Numbat Mathod Parlauter

A111978 EPA 502.2 Benzene Wl
Bromobenzene ug/ 1
Bromochloromethane Wl
Branodichlotofnethane 41
Bromoform Wl
Browmethane usI/1
n-Butylbenzene w/l
met-Butylbenzene Wl
tort-Butylbencene Wl
Carbon Tetrachloride Wl
Chlorobenzene w3/1
Dibromochloromethane Wl
Chloroethane Wl
Chloroform Wl
Chlorocoethane ug/ 1
o-Chlorotoluene w/l
p-Chlorotoluene us/ 1
1,2-Dibroaw-3-Chloropropane Wl
Dibr-than8 u9/1
1,4-Dichlorobentene Wl
m-Dichlorobensene Wl
o-Dichlorobenzene w/l
Dichlorodifluoromethane Wl
l,l-Dichloroethane Wl
1,2-Dichloroethane Wl
1,1-Dichloroethylene w/l
cir-1,2-Dichloroethylene Wl
trane-1,2-Dichloroethylene ug/l
Methylene  Chloride usI/  1
1,2-Dichloropropane WI/l

Flag Definitions
U - Below Detection Limit

DL Stated in Result
B = Below Regulatory Min.
H - Above Regulatory Max.
E = Below Detection Lisait

Emtimated  Value

Date
Unita Remit  Fhg Analyzed

-------------------Q--------------
0.2 u 07/19/91
0.3 u
0.3 u
0.2 u
1.0 u
2.0 w
0.3 u
0.3 u
0.5 u
0.2 u
0.2 u
0.4 u
2.0 u
0.2 u
2.0 u
0.3 u
0.2 u
2.0 u
0.4 u
0.2 u
0.2 u
0.2 u
2.0 u
0.2 u
0.2 u
1.0 u
0.2 u
0.2 u
1.0 u
0.2 u

J!.hJ i!J 1,3-Dichloropropane
.‘

Reported By: Willi*.  Buchan
Anchorage Operationa  Manager

w/l 0.2 u

- 32 -



NORTHERN TESTING LABORATORIES, INC.
333!3  INmISTRIAl  MIENLIE FAIRMNKS. ALASKA 99701 (907)  456-3116  l FAX 456-3125
2506 FAIRIMNIG STREET ANCHORAGE. ALASKA 99503 (907) 2T1.6376  l FAX 274.9%45

-_I__

RECEIVED

Div. of Geological Survey
Eagle River

Laboratory Date
Number Method Parameter Units Lemult  Flag AnaLyzeI._  .-yI--y-----s--P-u----.--------------------------------~----------~-----------------
A111978 EPA 502.2 2,2-Dichloropropane ug/l 1.0 u 07/19/g

l,l-Piehloropropene w/l 0.5 u
l,3-Dichloropropene w/l 0.2 u
Bthylbansene w/l 0.2 u
1, P-Bibromeethane u9/1 1 .0  u
Trfchlorofluoromethane UP/l 0.5 u
Hexachlorobutadiene u9/l 0.3 u
Isopropylbenzene w/l 0.3 u
p-fmopropyltoluene u9/1 0.3 u
Naphthalene w/l 0.3 u
n-Propylbenzene uw 0.3 u
Styrane WI/l 0.2 u
1,1,1,2-Tetraehloroethane w/l 0.2 u
1,1,2,2-Tetrachloroethane w/l 0.3 u
Tetrachloroethylene w/l 0.2 u
Total Trihalomethane UC%/1 2 u
Toluene w/l 0.3 u
1,2,3-Trichlorobenzene u9/1 0.3 u
1,2,4-Trichlorobenzene w/l 0.3 u
l,l,l-Trichloroethane w/l 0.2 u
1,1,2-Trichloroethane u9/1 0.4 u
Trichloroethylene ug/l 0.2 61
1,2;3-Trichloropropane u9/1 0.3 u
1,2,4-Trinwkhylbenzene u9/1 0.2 u
1,3,4-Trimethylbenzene w/l 0.2 u
Vinyl Chloride u9/1 2.0 u
m,p-Xylenee w/l 0.4 u
o-Xylene w/l 0.2 u
I-Chloro-2-fluorobenzene  (Recovery)  I 82.0

%-llLL~/
Reported 13~: William  E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.
3330  INDUSTRIAL  WEHUE FAIRBANKS, ALASKA gglol (m7)456-3116 l FAX  4563125
25cEFAmwWSmF4EET ANCHORAGE.AUSKA99503 km zTr-6378 l FAX n4af345

Alaska Department of Natural  R8WurCma Report Date: oe/os/91
DNR-DCCS
P.0. Box 972116 Date Arrived8  07/12/91
Eagle River AK 99577

R-ECEIVED
Date Sampled: 07/10/91
Time Sampled: 1525

Attn: Mary Usurer

p$lJG  07 !W
Collected By: HAM

?lag  Definithonr

Our Lab #:
Location/Project:
Your Sample IDt
Sample Matrix:
Coaimentm:
Laboratory
Ntunb-Ur Method

Biv.  of Geological SUWW
A111979 Eagle River
Wikinkf  Ground Water IIIA
Leuenhagen Well
Water

U - Below Detection LFmit
DL Stated in Result

B - Below Regulatory Min.
H - Aboom  Regulatory Max.
E - Below Detection Limit

E8timated  V8lue

Parameter Unit8
Date

Result Plag  Analyzed
----------_---------_I___________o______---------------------------------------------------

A111979 EPA 502.2 Benzene w/l 0.2 u 07/19/91
Btomobenzene w/l 0.3 u
Brcewchlorcmethane w/l 0.3 u
Braaodlchloromethane w/l 0.2 u
Brunoforrn w/l 1.0 u
Bramamthane %I/1 2.0 u
n-Butylbanzene w/l 003 u
met-Butylbenzene Wl 0.3 u
tart-Butylbentene w/l 0.5 0
Carbon Tetrachloride w/l 0.2 u
Chlorobenzene ug/l 0.2 u
Dibraaochloramthane w/l 0.4 u
Chloroethane w/l 2.0 u
Chloroform ug/l 0.2 u
Chlorunethane w/l 2.0 u
o-Chlorotoluene w/l 0.3 u
p-Chlorotoluene ug/l 0.2 u
1,2-Dibraw-3-Chloropropane ug/l 2.0 u
Dibraaomethane w/l 0.4 u
1,4-Dichlorobentene &f/l 0.2 u
rDichlorobentene w/l 0.2 u
o=Dichlorobentene w/l 0.2 u
Dichlorodifluorcmethane w/l 2.0 u
1,1-Dichloroethane WI/l 0.2 u
1,2-Dichloroethane w/l 0.2 u
l,l-Dichloroethylene w/l 1.0 u
sir-1,2-Dichloroethylene us!/  1 0.2 u
tram-1,2-Dfchloroethylene w/l 0.2 u
Xethyleno  Chloride wJ/l 1.0 u
1,2-Dichloropropane w/l 0.2 II

(:
1,3-Dichloropropane w/l 0.2 u

Reported By: William% Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INWSTRIAL AVENUE FAIRRANKS.  ALASKA 99iQl (907) 4-3116 l FAX 456.3125
2505 FALRBANKS  STREET ANCHORAGE. AIASKA 99503 (907) 2P8.378 l FAX 274.9645

- RECEIVED

Div.  of GdogiceI  Survey
Eagle River

Laboratory
NUlILbW Method Parameter Unite
,,,,,,,,,,,,,,,,,,,,--------------------~~--------------~-----,----
All1979 EPA 502.2 2,2-Dichloropropane w/l

l,l-Dichloropropene w/l
1,3-Dichloropropene Wl
Ethylbenzene UP/l
1,2-Dibromoethane Wl
Trichlorofluoromethane w/l
Hexashlorobutadiene Wl
Ioopropylbenzens u9/1
p-Imopropyltoluone w/l
Naphthalena w/l
n-Propylbenzene Wl
Styrene %Y/l
1,1,1,2-Tetrachloroethane w/l
1,1,2,2-~Tetrachloroethane w/l
Tetrachloroethylene Wl
Total Trihalomethane w/l
Toluene w/l
1,2,3-Trichlorobenzene w/l
1,2,4-Trichlotobenzene u9/1
l,l,l-Trichloroethane u9/1
1,1,2-Trichlorocethane Wl
Trichloroethylene w/l
1,2,3-Trichloropropane ug/l
1,2,4-Trimethylbenzene w/l
1,3,STrimethylbenzene us/  1
Vinyl Chloride Wl
m,p-Xyleneo Wl
o-Xylene ug/l
l-Chloro-2-fluorobenzene  (Recovery) %

Date
Resul.t  Flag Analyzed

-----------Pl-D-----o_oo_p_
1.0 u 07/19/91
0.5 u
0.2 u
0.2 v
1.0 u
0.5 u
0.3 u
0.3 u
0.3 u
0.3 u
0.3 u
0.2 v
0.2 u
0.3 u
0.2 u
2 v

0.3 v
0.3 v
0.3 v
0.2 v
0.4 v
0.2 v
0.3 u
0.2 u
0.2 u
2.0 u
0.4 0
0.2 v

69.0

Reported By: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL MIENIJE FAIRBANKS ALASKA 99701 (907) 456-3116 l FAX 456-3125
2505 FAIRBANKS STREET ANCHORLSIE.  ALASKA 99503 (907) 2TG8370 l FAX 274.9645

Alaska  Depubnent  of Hatural  Remourcer Report Date: 08/05/91
DNR-DGGS
P.O. Box 992116
Eagle River AR 99599 RECEIVED Date Arrived: 07/12/91

Date Sampled: 07/11/91
Time Sampled: 1335

Attn: Mary Maurer k IlGO?  !y! Collected By: MAX

Div. of Geological Survey
Eagle River

Our Lab #I A111980
Location/Projectt Nikiskf  Ground Water IIIA
Your Samph ID: Van Sky Well
Sample Hatrix: Water
Cmnt8:
Laboratory
Number Method Parameter
-------_---_--------______p____________s---------------
A111980 EPA 502.2 Benzene

Bruwbenzene
BrOmochloramethane
BroawUchloromethane
BromOform
Bromunethane
n-Butylbenzene
set-Butylbenzene
tert-Butylbenzene
CUbOn  TetraChlOride
Chlorobenzene
Dibrunochloruu8thane
Chloroethane
Chloroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromo-3-Chloropropane
Dibroaaaaethane
l,&Dichlorobenzene
m-Dichlorobenzene
o-Dichlorobenzene
Dichlorodifluoromethan8
1,1-Dfchloro8thane
1,2-Dichloroethane
1,1-Dichloroethylene
Cim-1,2-DiChlOrO8thyl8n8
trans-1,2-Dichloroethylene
HOthylOn8  Chloride
1,2-Dichloropropan8d t

(IdAl&& E
1,3-Dichloropropane

b
Reported By: William E.'Buchan

Flag Definition6
u * Below Detection Limit

DL Stated in Remult
B = Below Regulatory Min.
R = &OV%  Regulatory nax.
E = Below Detection Limit

Eathated  Value

Unit6
Date

Result tlag Analyzed

ug/l
w/ 1
Wl
WV/  1
us/  1
Wl
Wl
u9/1
w/l
w/l
w/l
w 1
us/  1
UP/l
us/ 1
Wl
w/l
ug/l
ug/l
w/l
w/l
w 1
ug/l
UP/l
u9/1
w/l
w/l
Wl
w/l
%3/l
w/l

0.2 u 09/19/91
0.3 u
0.3 II
0.2 u
1.0 u
2.0 u
0.3 u
0.3 IJ
0.5 u
0.2 u
0.2 u
0.4 u
2.0 u
0.2 u
2.0 u
0.3 0
0.2 u
2.0 u
0.4 u
0.2 u
0.2 u
0.2 u
2.0 0
0.2 u
0.2 u
1.0 u
0.2 u
0.2 u
1.0 u
0.2 u
0.2 0

Anchorage Operations Manager
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NORTHERN TESTING LAB0 ATORIES,  I
3330 INDUSTRIAL AVENUE FAIRBANKS, ALASKA 99iUl (W7)456.3116  l FAX 456.3125
2505 FAIRBANKS STREET ANCHOAhGE.ALASKA995Q3 (907)  277.8378 ’ FAX 274.9645

I-

RECEIVED

Div.  of Geological Survey
Eagle River

Laboratory Date
Number Method Parameter Unitr Result  Flag Analyzed
_-----__----_-Y---u-______u____________ s--p------uo-w---~--_----~----------------------------
A111980 EPA 502.2 2,2-Dichloroptopane %I/1 1.0 u 07/19/91

l,l-Dichloropropene 0.5 u^ w/l
1,SDichloropropene WI 1 0.2 u
Ethylbenzene WI 1 0.2 u
1,2-Dibrmoethane w/l 1.0 u
Trichlorofluoromethane w 1 0.5 u
Bexachlorobutadiene Wl 0.3 u
Imopropylbenzene w/l 0.3 u
pI8opropyltoluene w/l 0.3 u
Naphthalene w 1 0.3 u
n-Propylbenzene w/l 0.3 u
Styrene w/l 0.2 u
1,1,1,2-Tetrachloroethane ug/l 0.2 u
1,1,2,2-Tetrachloroethane w/l 0.3 u
Tetrachloroethylene w/l 0.2 u
Total Trihalomethane ug/l 2u
Toluene Wl 0.3 u
1,2,3-Trfchlorobenzene cl/l 0.3 u
1,2,&Trichlorobenzene w/l 0.3 u
l,l,l-Trichloroethane w/l 0.2 u
1,1,2-Trichloroethane Wl 0.4 u
Trichloroethylene w/l 0.2 u
1,2,3-Trichloropropane Wl 0.3 u
1,2,4-Trimethylbenzene w/l 0.2 u
1,3,5=Trimethylbenzene %I/ 1 0.2 u
Vinyl Chloride w/l 2.0 u
m,p-Xylenee Wl 0.4 u
o-Xylene w/l 0.2 u
1-Chloro-2-fluorobenzene (Recovery) % 74.0

*&
Reported By: William E. Buchan
Anchorage Operatione  Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 997Jl (907)  45&3116  l FAX 4563125
250s  FAIRMNKS S T R E E T ANCWE.  AlAsK  99sa3 (907)  277-6376  l FAX 274.9645

Alamka  Departmsnt  of Natural Be8ources
DNR-DGCS
P.0. Box 772116

RECEIVEDEagle BiVer  AK 99577

Attn: Mary Maurer

Report Date: 08/05/91

Date -rived:  07/12/91
Date Sampled: 07/09/91
Timm  Sampledr  -
Collected By: MAH

Our Lab i:
Location/Project:
Your Sample  ID:
sample Hatrix:
conunentr:
Lab=oratory
Number Method

Div. of Geological Survey
Eagle River

A111981
Hikimki  Ground Water IIXA
Tram1  Blank
Water

Parameter

Plag Definitions
U - Below Datection  LFmit

DL Stated in Besult
B. = Below Regulatory Win.
H = Above Begulatory  Max.
E = Below Detection Limit

Emtimated  Value

Unit8
Date

Remult  ?lag Analyzed
_________--__-------~~~  ~~~~  ~~

A111981 EPA 502.2 Benzene
B-benzene
Brmchloromethane
Bdichloramethane
Broimform
Bruwnethane
n-Butylbencene
8ec-Butylbentene
tert-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
chloroform
Chloromethane
O-ChlOrOtOlU8fZe
p-Chlorotoluene
1,2-Dibromo-+Chloropropane
Dibr-thane
1,4-Dichlorobentene
s-Dfchlorobenmene
o-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
cim-1,2-Dichloroethylene
tranr-1,2-Dichloroethylene
Uathylene  Chloride
1,2-Dichloropropane

tiap-Lc  f& $ulh
1,3-Dishloropropane

Reported By: William E.huchan
Anchorage Operation6  Manager

w/l
ug/  1
w 1
w/l
w/l
w/l
w/l
Wl
Wl
w/l
us/ 1
ua/ 1
w/l
ug/l
UP/l
w/l
w/l
w 1
w/l
w/l
Wl
w/l
w/l
Wl
w/l
w/ 1
w/l
Wl
w/l
%!I1
us/ 1

0 . 2 0 07/19/91
0.3 u
0.3 u
0 . 2 u
1.0 u
2 . 0 u
0 . 3 w
0 . 3 u
0 . 5 u
0 . 2 II
0 . 2 u
0 . 4 u
2 . 0 u
0 . 2 w
2 . 0 u
0 . 3 u
0 . 2 u
2 . 0 0
0 . 4 u
0 . 2 u
0 . 2 u
0 . 2 u
2 . 0 [I
0 . 2 u
0 . 2 0
1.0 u
0 . 2 u
0 . 2 tJ
1.0 w
0 . 2 u
0 . 2 u
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 456.3116 . FAX 456.3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 2n.8378 l FAX 274.9645

-

Div. of Geological SutWY
Eagle River

Laboratory Date
Number Method Parameter Units Reoult  Flag Analyzed
~PPI~~~~Y~~~u~~-ull~oo-p----P---~9-y-~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~ .---------O---U-------
Al11981 EPA 502.2 2,2-Dichloroprapane UP/l 1.0 u 07/19/91

l,l-Dichloropropene ug/l 0.5 u
1,3-Dichloropropene Wl 0 . 2 u
Ethylbenzene %I/1 0.2 u
1,2-Dibromoethane UQ/l 1.0 13
Trichlorofluoromethane w/l 0.5 u
Hexachlorobutadiene Wl 0.3 u
Isopropylbenzene UP/ 1 0.3 u
P-I~opropyltoluone ug/l 0.3 u
Naphthalene %I/1 0.3 u
n-Propylbenzene w/l 0.3 u
Styrene Wl 0.2 u
1,1,1,2-Tetrachloroethane Wl 0.2 u
1,1,2,2-Tetrachloroethane w/l 0.3 u
Tetrachloroethylene ug/l 0.2 u
Total Trihalomethane w/l 2u
Toluene w/l 0.3 u
1,2,3-=Trfchlorobenzene ug/l 0.3 u
1,2,4-Trichlorobenzene w/l 0.3 u
l,l,l-Trichloroethane Wl 0.2 u
1,1,2-Trichloroethane w/l 0.4 u
Trichloroethylene w/l 0.2 u
1,2,3-=Trichloropropme WI/l 0.3 u
1,2,4-Trknethylbentene w/l 0.2 u
1,3,5-Trimethylbenzene w/l 0.2 u
Vinyl Chloride %I/1 2.0 u
m,p-Xylenee %I/ 1 0.4 u
o-Xylene w 1 0.2 u
l-Chloro-2-fluorobenzene (Recovery) % 92.0

Reported By: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.
3333 INOUSTRIAL  AVENUE FAIRBANKS. AIASKA  99201 (907) 4563116. FAX 466.3125
2505 FAIA6ANKS  STREET At+CHOFW3E.  ALASKA 89503 (907) 2P636  l F A X 274-9645

Alaska Division of Water
P.O. Box 772116
Eagle River AK 99577

Attn: Mary A. Maurer

Report Date: OB/13/91

Date Arrived: 07/19/91
Date Sampled: 07/12/91
Time Sampled: 1330
Collected By: MAM

Div. of Geological wW
Flag Definitions

U - Below Detection LFmit
Eagle River DL Stated in Result

Our Lab #: A112158 B = Below Regulatory Min.
Location/Project: 239055 H - Above Regulatory Max.
Your Sample ID: Bowlin  Well E - Below Detection Limit
Sample Matrix: Water Estimated Value
Ccmmentsr
Laboratory Date
Number Met hod Parameter Units Result  Flag Analyzed
-----_---------_----_________l___l______-----~---------------------------------------------
A112158 EPA 502.2 Benzene u9/1 0.2 u 08/04/91

Bromobenzene UP/l 0.3 u
Bromochloromethane u9/1 0.3 u
Bromodichloromethane w/l 0.2 u
Bromoform u9/1 1.0 u
Bromomethane us/l 2.0 u
n-Butylbenzene UP/l 0.3 u
eec-Butylbenzene u9/1 0.3 u
tert-Butylbenzene 09/l 0.5 u
Carbon Tetrachloride u9/ 1 0.2 u
Chlorobenzene u9/1 0.2 u
Dibromochlorcxnethane u9/1 0.4 11
Chloroethane u9/1 2.0 0
Chloroform u9/ 1 0.2 u
Chloromethane u9/ 1 2.0 u
o-Chlorotoluene u9/1 0.3 u
p-Chlorotoluene u9/l 0.2 u
1,2-Dibromo-3-Chloropropane u9/1 2.0 u
Dibromomethane us/ 1 0.4 0
1,4-Dichlorobenzene u9/1 0.2 u
m-Dichlorobenzene us/ 1 0.2 u
o-Dichlorobenzene u9/1 0.2 u
Dichlorodifluoromethane u9/1 2.0 u
l,l-Dichloroethane u9/1 0.2 u
1,2-Dichloroethane u9/1 0.2 u
1,1-Dichloroethylene u9/ 1 1.0 u
cio-1,2-Dichloroethylene u9/1 0.2 u
trane-1,2-Dichloroethylene u9/1 0.2 u
Hethylene Chloride u9/1 1.0 u

&I& c, <z:Ezz::;:::
u9/1 0.2 u
u9/ 1 0.2 u

Reported By: William E. Buchan
Ancherage  Operations Manager
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NORTHERN TESTING LABORA ORIES,  INC.
3330 INDUSTRIAL AVENUE FAIRE4NKS.  ALASKA 99701 (907) 456-3116 l F A X 4 5 6 . 3 1 2 5
2505 MIREANKs  STREET A N C H O R A G E .  A L A S K A  9 9 5 0 3 (907) 271-8378 l F A X 2 7 4 . 9 6 4 5

Div.  of Geobgical  SWWY
Eagle Riv@l

Laboratory Date
Nuftlbe3f Method Parameter unit8 Raault  Flag Analyzed
,,,,,,,-----.---.-------------------~---~--------------~-~-----~------------~------------------
A112158 EPA 582.2 2,2-Dichloropropane w/l

l,l-Dichloropropene w 1
l,d-Dichloropropene w/l
Ethylbenzene Wl
1,2-Dibranoethane w 1
Trichlorofluoromethane ua/ 1
Hexachlorobutadiene us!/1
Isopropylbenzene UP/l
p-Isopropyltoluene Wl
Naphthalene Wl
a-Propylbenzene w/l
Styrene w/ 1
1,1,1,2-Tetrachloroethane w/l
1,1,2,2-Tetrachloroethane w/ 1
Tetrachloroethylene ug/l
Total Trihalomethane Wl
Toluene q/l
1,2,3-Trichlorabenzene 41
1,2,4-Trichlorobenzene usI/1
l,l,l-Trichloroethane us/ 1
1,1,2-Trfchlorcnathane Wl
Trichloroethylene ug/  1
1,2,3-Trichloropropane w/l
1,2,4-Trtithylbenzene Wl
1,3,5-Trimethylbenzene  " w/l
Vinyl Chloride w/l
m,p-Xylenea Wl
o-Xylene ug/l
l-Chloro-2-fluorobenzene  (Recovery) #

1.0 u 08/04/91
0.5 u
0.2 u
0.2 u
1.0 u
0.5 u
0.3 u
0.3 u
0.3 u
0.3 w
0.3 u
0.2 u
0.2 u
0.3 u
0.2 u
2 u

0.3 u
0.3 u
0.3 u
0.2 u
0.4 u
0.2 u
0.3 u
0.2 u
0.2 u
2.0 w
0.4 w
0.2 u

82.0

Reported By: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA  99701 (W7)456-3116. FAX 456-3125
2YXFAlRBANKS STREET ANCHORAGE, ALASKA 9993 (907)2778378*FAX  274-9645

Alamka Division of Water
P.O. Box 772116
Eagle River AK 99577

Report Date: 08/13/91

Date Arrived: 07/l9/91
Date Sampled: 07/12/91
Tiaui Sampled:  1545

Attnz Mary A. Maurer

RECEIVED COll8Ct8d  By: w

Flag Definitionm
u - blOW DeteCtiOn  Limit

DL Stat8d  in R8eult
Our Lab #: A112159 B = Below Regulatory Min.
Location/Project: 239055 Div. 01 Geological SLH’WY

H - Above  Regulatory  Max.
YOU Sample  ID: Hunt w811 Eagle fliV8f E - B81OW  Detection  Limit
S-p18 Matrix: Water Emtimat8d  Value
Cuanentm:
Laboratory Date
Number Method Parameter Units Result  Flag  Analyzed
"-----_------------________________p____----- -_------------------__________________p_------
A112159 EPA 502.2 B8n28n8 w/l 0.2 u 08/04/91

BtCmOb8nZ8n8 ug/l 0 . 3  u
Bromochloromethane ua/ 1 0.3 u
BroarodFch1atom8thane w/l 0.2 u
BrowJform w/l 1.0 0
Bromomethane ug/l 2.0 u
n-Butylbenzene ug/l 0.3 u
~8C-BUtylb8IWell8 w/l 0.3 u
t8ti-BUtylbeflt8n8 Wl 0 . 5  u
Carbon Tetrachlorhde %J/ 1 0.2 u
Chlorobentene ug/l 0.2 u
Dibromochloromethane ug/l 0.4 u
Chloroethane us/ 1 2.0 u
Chloroform ug/l 0.2 u
Chloromethane w 1 2.0 u
o-Chloroto1uene WI 1 0.3 u
p-Ch1orotoluene w/ 1 0.2 u
1,2-Dfbrotno-3-Chloropropane us/l 2.0 u
Dibruwmethane w/l 0.4 u
1,4-DiCh1OrObenz8n8 ug/l 0.2 u
Ui-DichlOrOb8nz8n8 w/l 0.2 u
O-DiChlOrOb8nz8ne wf/l 0.2 u
Dich1orodifluorom8thane UP/ 1 2.0 u
1,1-Dichloroethane Wl 0.2 PI
1,2-Dichloroethane ug/l 0.2 u
1,1-Dichloroethylene ug/l 1.0 u
cim-1,2-Dichloroethylene w/l 0.2 u
trane-1,2-Dichloroethylane Wl 0.2 u
X8thy1en8  Chloride ug/l 1.0 u
1,2-Dfchloropropane ug/l 0.2 u

wd-b-c
1,3-Dichloropropane ug/l 0.2 u

.
Reported  By: William%.  Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORAT RIES,  INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 4563116 l FAX 456-3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 277-8378 * FAX 274.%45

RECEIVED

Div. of Geological sUf!@Y
Eagle River

Laboratory Date
Number Method Parameter Unite Result  Flag Analyzed
-P--------Ys---.-o-Y-_P------~----------~----------------------------------------~-"-----------
A112159 EPA 502.2 2,2-Diehloropropane u9/1 1.0 u 08/04/91

l,l-Dichloropropene u9/1 0.5 u
l,%-Bichloropropene u9/1 0.2 u
Ethylbenzene w9/1 0.2  u
1,2-Dibrmoethane u9/1 1.0 u
Trichlorofluoromethane u9/1 0.5 u
Hexachlorobutadiene u9/1 0.3 u
Isopropylbenzsne u9/1 0.3 u
p-Isopropylfoluene u9/1 0.3 u
Naphthalene u9/1 0.3 u
n-Propylbenzene u9/1 0.3 u
Styrene u9/ 1 0.2 u
1,1,1,2-Tetrachloroethane u9/1 0.2 u
1,1,2,2-Tetrachloroethane u9/1 0.3 u
Tetrachloroethylene u9/1 0.2 u
Total Trihalomethane uo/l 2u
Toluene u9/1 0.3 u
1,2,3-Trichlorobenzene u9/1 0.3 u
1,2,4-Trichlorobenzene u9/1 0.3 u
l,l,l-Trichloroethane us/  1 0.2 u
1,1,2-Trichloroethane u9/1 0.4 u
Trichloroethylene u9/1 0.2 u
1,2,3-Trichloropropane u9/1 0.3 u
1,2,4-Trimethylbenzene u9/1 0.2 u
1,3,5-Trimethylbenzene u9/1 0.2 u
Vinyl Chloride u9/1 2.0 u
m,p-Xylenes u9/1 0.4 u
o-Xylene u9/1 0.2 u
I-Chloro-2-fluorobenzene  (Recovery) Ir 93.0

&!! Ft $4 pI
Reportad  By: William E. Buchan
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE fAIRBANKS. ALASKA 99701 (907)  45&3116  l FM 45&3125
2505 FAIAWNKS STREET ANCHORAGE. ALASKA 99S3 (907) 2ZW376  l FAX 274-9645

Alaska Division of Water
P.0.  Box 772116
Eagle River AK 99577

Attn: Mary  A. Haurer

RECEiVED

Report Date: 08/U/91

Date Arrived: 07/19/91
Date Sampled: 07/12/91
Time sampled: 1200
Collecteh  By: MAI4

?;l.!G  i 1: lc:‘l’L

Our Lab #: A112160
Location/Project: 239055 Div. ot Geologica\  SUMI
Your Sample ID: Valentine Well Eagle River
Sample Matrix: Water
comment 8 :
Laboratory
Number Method Farameter
----------"-I---_----------------------------------
A112160 EPA 502.2 Benzene

Braaobenzene
Brcxnochloromethane
Broewdiehloromethane
Brcmoform
Broatomethane
n-Butylbenzene
see-Butylbenzene
tart-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromo-3-Chloropropane
Dibromomethane
1,4-Dichlorobenzene
m-Dichlorobenzene
o-Dichlorobenzene
Dichlorodifluoromethane
l,l-Dichloroethane
1,2-Dichloroethane
l,l-Dichloroethylene
tie-1,2-Dishloroethylene
trans-1,2-Dichloroethylene
Methylene  Chloride
1,2-Dichloropropane

Flag Definition8
V = Below Detection Limit

DL Stated in Remult
B - Below Regulatory Min.
H - Above Regulatory Max.
E - Below Detection Limit

Estimated  Value

Date
Unite Result Flag Analyzed

,-----_-_----_------___________________p-
w/l 0.2 v 08/04/91
W/l 0.3 v
w/l 0.3 v
w/l 0.2 u
w/l 1.0 v
w/l 2.0 v
w/l 0.3 v
u9/1 0.3 v
w 1 0.s v
WI 1 0.2 v
u9/1 0.2 v
ue/ 1 0.4 v
Wl 2.0 v
w/l 0.2 v
u9/1 2.0 v
u9/ 1 0.3 v
w 1 0.2 v
u9/1 2.0 v
Wl 0.4 v
ugll 0.2 v
usf/l 0.2 v
w/l 0.2 v
UP/l 2.0 v
WI 1 0.2 v
UP/ 1 0.2 v
Wl 1.0 v
ug/l 0.2 v
w 1 0.2 v
w/l 1.0 v
w/l 0.2 v
w/l 0.2 v1,3-Dichloropropane

Reported By: Williw\Buchan
Anchorage Operation8 Manager
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NORTHER TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 456.3116 . FAX 456.3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 277.6376 l FAX 274.9645

RECEIVED

Div. 01  Geological Suryey
Eagle River

Laboratory Date
Number Method Parameter Unite Result Flag Analyzed
----P------__------P---l--------~-----------~------~----------------------~----~---------------
Al12160 EPA 502.2 2,2-Dichloropropane us/ 1 1.0 w 08/04/91

l,l-Dichloropropene w/l 0.5 PI
1,3-Dichloropropene ug/ 1 0.2 w
Ethylbenzene w/l 0.2 u
1,2-Dibromoethane w/l 1.0 u
Trfchlorofluoromethane Wl 0.s u
Hexachlorobutadiene ug/l D.3 0
Isopropylbenzene w/l 0.3 tJ
p-Ioopropyltoluene w/l 0.3 u
Naphthalens w/l 0.3 u
n-Propylbentene Wl 0.3 I3
Styrene Wl 0.2 u
1,1,1,2-Tetrachloroethane w/l 0.2 u
1,1,2,2-Tetrachloroethane w/l 0.3 u
Tetrachloroethylene w/l 0.2 u
Total Trihalomethane ug/l 2u
Toluene w/l 0.3 u
1,2,3-Trichlorobeneene WI 1 0.3 u
1,2,4-Trichlorobenzene Wl 0.3 w
l,f,l-Triehloroethane w/l 0.2 u
1,1,2-Trichloroethane ug/l 0.4 w
Trichloroethylene %I/1 0.2 u
1,2,3-Trichloropropane w/l 0.3 u
1,2,&=Trimethylbenzene w/l 0.2 u
1,3,%-Trimethylbenzene w/l 0.2 u
Vinyl Chloride w/ 1 2.0 u
m,p-Xylenes w/l 0.4 u
o-Xylem w/l 0.2 u
l-Chloro-2-fluorobenzene  (Recovery) % 95.0

Anchorage Operations Manag@r
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA G3PJl (907)  456.3116 l FAX 456.3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907~2774378  l FAX 2744645

Alaska  Division of Water
P.0.  Box 772116
Eagle River AK 99577

Report Date: 08 /13/91

Date Arrived: 07/19/91
Date Sampled: 07/12/91
Time Sampled: 1235

Attn: Mary A. MaUrer

RKEIVED
Collected By: MAM

Flag Definitions

pr-. 1.' 1 r, (\ ! U = Below Detection Liznit
. DL Stated in Result

our Lab I: A112161 B = Below Regulatory Min.
Location/Project: 239055 ojv. of cieotogical  WWf H = Above Regulatory Max.
Your Sample ID: Big 3 Lincoln Well Eagle  RlVer E = Below Detection Limit
Sample Matrix: Water Estimated Value
Comments:
Laboratory Date
Number Method Parameter Unit@ Result  Flag Analyzed
_--------------------------------------------------------------------------------------------
A112161 EPA 502.2 Benzene ug/l 0.2 u 08/04/91

Bromobenzene us/ 1 0.3 u
Bromochlorornethane ug/l 0.3 u
Bromodichloromethane w/l 0.2 u
Bromoform w/l 1.0 U
Bromomethane v/l 2.0 u
n-Butylbenzene w/ 1 0.3 u
see-Butylbenzene ud 1 0.3 u
tert-Butylbenzene w/l 0.5 u
Carbon Tetrachloride Wl 0.2 u
Chlorobenzene ug/l 0.2 u
Dibromochloromethane w/l 0.4 u
Chloroethane w/l 2.0 u
Chloroform w/l 0.2 u
Chloromethane w/l 2.0 u
a-Chlorotoluene w/l 0.3 u
p-Chlorotoluene v/l 0.2 u
1,2-Dibromo-3-Chloropropane ug/l 2.0 u
Dibromomethane w/l 0.4 u
l,&Dfchlorobenzene ug/l 0.2 u
m-Dichlorobenzene v/l 0.2 u
o-Dichlorobenzene WI 1 0.2 u
Dichlorodifluoromethane ug/l 2.0 u
l,l-Dichloroethane Wl 0.2 u
1,2-Dichloroethane ug/ 1 0.2 u
l,l-Dichloroethylene w/l 1.0 u
tie-1,2-Dichloroethylene %I/1 0.2 u
trans-1,2-Dichloroethylene w/l 0.2 u
Methylene Chloride w/l 1.0 u
1,2-Dichloropropane %I/1 0.2 u

w-&x &L3,
1,3-Dichloropropane w/l 0.2 u

Reported By: William E. Buchan
Anchorage Operations! Manager
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NORTHERN TESTING LABORATORIES, INC.
3 3 3 0 I N D U S T R I A L  A V E N U E FAIAWNKS.  ALASKA  99701 (907)  456.3116 l F A X
2505 FAIRBANKS STREET

456.3125
ANCHORAGE. ALASKA 99503 (W’l277-6376 l F A X 274.9645

iWEI\/ED

Div.  of Geological %NveY
Eagle FM-3

Laboratory Date
Mumber Method Parameter Uniks Result Flag Analyzed
-p--------“---------~------------------------------------------”---------------------~-------
A112161 EPA 502.2 2,SDichloropropane w/l 1.0 u 08/04/91

l,l-Dichloropropene w/ 1 0.5 u
l,3-Dichloropropene w/l 0.2 cl
Ethylbenzene ug/ 1 0.2 u
I,2-Dibromoethane ug/ 1 1.0 u
Trichlorofluoromethane w/l 0.5 u

Hexachlorobutadiene w 1 0.3 u
Ieopropylbenzene %I/1 0.3 u
p-Ieopropyltoluene w/l 0.3 u
Naphthalene %I/1 0.3 u
n-Propylbenzene w/l 0.3 u
Styrene w1 0.2 u
1,1,1,2-Tetrachloroethane v/l 0.2 u
1,1,2,2-Tetrachloroethane ug/l 0.3 u
Tetrachloroethylene w/l 0.2 u
Total Trihalomethane ug/ 1 2 u
Toluene ug/l 0.3 u
5,2,3-Trichlorobenzene w/l 0.3 u
3,2,4-Trichlorobenzene w/l 0.3 u
l,l,l-Trichloroethane v/l 0.2 u
S,1,2-Trichloroethane ug/l 0.4 u
Trichloroethylene w/l 0.2 u
f,2,3-Trichloropropne UP/l 0.3 u
1,2,4-Trimethylbenzene %3/l 0.2 u
1,3,5-Trimethylbenzene w/l 0.2 u
Vinyl Chloride w/l 2.0 u
m,p-Xylenee w/l 0.4 u
o-Xylene w/l 0.2 u

QAiiLL  f* k*
&ported By: William E. !3uchan
Anchorage Operati.ons Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INWSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907)  456-3116  l FAX 466-3125
2505  FAIRBANKS STREET ANCliOlWX.  ALASKA 96503 (307)  m-6376 l FAX 274a645

Alaska Division of Water Report Date: 08/13/91
P.O. Box 772116
Eagle River  AX 99577

RECEj\!ED
Date Arrived: 07/23/91
Date Sampled: 07/19/91
Time Sampled: 1512

Attn: Mary Maurer
j!i-!.G ] /, i L"

Collected By: KM

Flag Definitions
Die  gf Geological Stirvey U = Below Detection Limit

Eagle River DL Stated in Result
Our Lab I: Al12305 B = Below Regulatory Min.
Location/Project: Nikiski  Groundwater H = Above Regulatory Max.
Your Sample ID: Newberry  Well E = Below Detection Limit
Sample Matrix: Water Eetimated Value
Comaants:
Laboratory Date
Number Method Parameter Unite Result Flag Analyzed
----P---_------------------ l-s--------------o--____s__s__________po------------------~-------

A112305 EPA 502.2 Benzene w 1 0.2 [I 08/07/91
Bromobenzene w/l 0.3 u
Bromochloromethane w/l 0.3 u
Brrxnodichloromethane w/l 0.2 u
Branoform w/l 1.0 u
Bromomethane %r/l 2.0 u
n-Butylbenzene ug/ 1 0.3 u
eec-Butylbenzene w/l 0.3 u
tert-Butylbenzene w/l 0.5 u
Carbon Tetrachloride w/l 0.2 u
Chlorobenzene w/l 0.2 u
Dibromochloromethane us/ 1 0.4 u
Chloroethane ug/l 2.0 u
Chloroform w/l 0.2 u
Chloromethane Wl 2.0 u
o-Chlorotoluene UQ/ 1 0.3 u
p-Chlorotoluene w/l 0.2 u
1,2-Dibromo-3-Chloropropane w/l 2.0 u
Dibromomethane ug/l 0.4 u
1,4-Dkhlorobenzene w/l 0.2 u
m-Dichlorobenzene us%/1 0.2 u
o-Dichlorobenzene w/l 0.2 u
Dkhlorodifluoromethane w/l 2.0 0
1,1-Dichloroethane %I/ 1 0.2 u
1,2-Dichloroethane w/l Q.2 0
l,l-Dichloroethylene w/l 1.0 u
tie-1,2-Dichloroethylene w/l 0.2 u
trans-1,2-Dichloroethylene ug/ 1 0.2 u
Methylene Chloride w/l 1.0 u

0.2 u

QJJdLtBcLp

1,2-Dichloropropane ug/l
1,3-Dichloropropane w/l 0.2 u

Reported By: William%.Buchan
Anchorage Operations Manager
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NORTHER TESTING LAB0 ATORIES,  INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 456.3116 l FAX 456.3125
2505 F-AIWANKS  S T R E E T ANCHORAGE. ALASKA 99503 (907) 277-9378 l FAX 274-9645

RECEIVED

Div. of  G e o l o g i c a l  SUf?@Y
Eagle River

Laboratory Date
Number Method Parameter Units Result  Flag Analyzed
p---------------o---_______s_p_ps_______-----------------------------------------------------

A112305 EPA 502.2 2,2-Dichloropropane UC?/1 1.0 u 08/07/91
l,l-Dichloropropene w/l 0.5 u
1,3-Dichloropropane w/l 0.2 u
Ethylbenzene w/l 0.2 u
1,2-Dibraaoethane ug/l 1.0 u
Trichlorofluoromethane ug/l 0.5 u
Hexachlorobutadiene ug/l 0.3 u
Ieopropylbenzene w 1 0.3 u
p-Iaoprepyltoluene w/l 0.3 u
Naphthalene ug/ 1 0.3 u
n-Propylbenzene ug/l 0.3 u
Styrene w/l 0.2 u
l,Y,1,2-Tetrachloroethane W/l 0.2 u
1,1,2,2-Tetrachloroethane w/l 0.3 u
Tetrachloroethylene w/l 0.2 u
Total Trihalomethane w/l 2 u
Toluene w/l 0.3 u
1,2,3-Trichlorobenzene ug/l 0.3 u
1,2,4-Trichlorobenzene w 1 0.3 u
1,9,1-Trichloroethane w/ 1 0.2 u
1,1,2-Trichloroethane ug/ 1 0.4 u
Trichloroethylene w/l 6.2 u
1,2,3-Trichloropropane w/l 0.3 u
1,2,4-Trimethylbenzene w/l 0.2 u
1,3,5-TrFmethylbenzene w/l 0.2 u
Vinyl Chloride %I/1 2.0 u
m,p-Xylenes w/l 0.4 u
o-Xylene xl/l 0.2 u
1-Chloro-2-fluorobenzene (Recovery) %

4JL, L

84,Reported By: William E. Buch
Anchorage Operations Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (937)  4563116  FAX 456-3125l

2505 FAIRWNKS STREET ANCHORAGE. ALASKA 99503 (907)  27743376 FAX 274.9645l

Ala&a  Divioion  of Water
P.O. Box 772116
Eagle River AK 99577 f?ECEIVED

Report Date: 08/13/91

Date Arrived: 07/23/91
Date Sampled: 07/20/91

Attn: Mary Maurer

Our Lab #:
Location/Project:
Your Sample ID:
Sample Matrix:
Comments:
Laboratory
Number Method

Dig. of Geological SlrrveY
Eagle River

A112306
Nikiski  Groundwater
Harris Well
Water

Parameter

Time Sampled: 1233
Collected By: MM

Flag Definitions
u = Below Detection Limit

DL Stated in Result
B = Below Regulatory Min.
H = Above Regulatory Max.
E = Below Detection Limit

Estimated Value

Units
Date

Result Flag Analyzed
---P-------------P--P----s-s-----------------------p-------------------------P--------------------

A112306 EPA 502.2 Benzene w/l 0.2 0 08/07/91
Bromobeneene w/l 0.3 0
Bromochloromethane w/l 0.3 u
Brcxnodichloromethane ug/l 0.2 u
Bromofonn w/l 1.0 u
Bromometkane ug/l 2.0 u
n-Butylbenzene w/l 0.3 u
set-Butylbenzene w/l 0.3 u
tert-Butylbenzene ug/l 0.5 u
Carbon Tetrachloride v/l 0.2 u
Chlorobenzene ug/l 0.2 u
Dibromochloromethane w/l 0.4 u
Chloroethane Y/l 2.0 u
chloroform w/l 0.2 u
Chloromethane ug/l 2.0 u
a-Chlorotoluene xl/l 0.3 u
p-Chlorotoluene 9/l 0.2 u
1,2-Dibromo-3-Chloropropane w/l 2.0 u
Dibromomethane w/l 0.4 u
1,4-Dichlorobenzene w/l 0.2 u
m-Dichlorobenzene w/l 0.2 u
o-Dichlorobenzene ug/l 0.2 u
Dichlorodifluoromethane w/l 2.0 u
l,l-Dichloroethane ug/l 0.2 u
1,2-Dichloroethane usI/1 0.2 PI
l,l-Dichloroethylene w/l 1.0 u
cis-1,2-Dichloroethylene w/l 0.2 rs
trans-1,2-Dichloroethylene w/l 0.2 u
Hethylene Chloride WI/l 1.0 0
1,2-Dichloropropane ug/l 0.2 Ll

%l.&.A t. ti. 1,3-Dichloropropane

Reported By: William E.?Buchan
Anchorage Operations Manager

xl/l 0.2 u
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NORTHERN TESTING LABORATORIES, INC.
3330 INDUSTRIAL AVENUE FAIRBANKS. ALASKA 99701 (907) 456.3116 l FAX 456.3125
2505 FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907) 2n.0376 l FAX 274.9645

RECE\VED

Div. of Geologkal  Survey
Eagle Giver

Laboratory Date
Number Met hod Parameter Units Result  Flag Analyzed
_---Y---o-----------_____I_y_s____ ---------o------y---________I______u____---~---------------
A112306 EPA 502.2 2,2-Dichloropropane WI 1 1.0 u 08/07/91

l,l-Dichloropropene w 1 0.5 u
1,3-Dichloropropene w 1 0 . 2 IJ
Ethylbenzene w/l 0.2 u
1,2-Dibromoethane xl/ 1 1.0 w
Trichlorofluoromethane w/l 0.5 u
Hexachlorobutadiene Wl 0.3 w
Isopropylbenzene Wl 0.3 u
p-Ioopropyltoluene w/l 0.3 u
Naphthalene Wl 0.3 II
n-Propylbenzene w/l 0.3 u
Styrene w/l 0.2 u
1,1,1,2-Tetrachloroethane w/l 0.2 II
1,1,2,2-Tetrachloroethane w/ 1 0.3 u
Tetrachloroethylene w 1 0.2 u
Total Trihalomethane w/l 2u
Toluene w/l 0.3 u
1,2,3-Trichlorobenzene w/l 0.3 u
1,2,4-Trichlorobenzene w/l 0.3 u
l,l,l-Trichloroethane w/l 0.2 u
1,1,2-Trichloroethane Wl 0.4 u
Trichloroethylene w/l 0.2 0
1,2,3-Trichloropropane Wl 0.3 w
1,2,4-Trimethylbenzene w/l 0.2 u
1,3,+Trimethylbenzene %Y/l 0.2 u
Vinyl Chloride w/l 2.0 u
m,p-Xylenee Wl 0.4 u
o-Xylene w/l 0.2 u
l-Chloro-2-fluorobenzene (Recovery) % 88.0

Anchorage Qperations Manager
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NORTHERN TESTING LABORATORIES, INC.
3330 INOlJsTAlAL  AVENUE FAIRBANKS. ALASKA 99281 (907) 466-3116 ’ FAX 466-3125
2505 FAIRBANKS STREET ANCHORAGE. AL&%4  99603 (807) 2Z’6378 . F A X 274-9645

Alaeka  Division  of Water Report Date: 08/13/91
P.O. Box 772116
Eagle River AK 99577 RKENED

Attn: Mary Maurer

Date Arrived: 07/23/91
Date Sampled: 07/20/91
Time Sampled: 1803
collected By: H14

Our Lab f:
Location/Project:
Your Sample ID:
Sample Matrix:
Comments:
Laboratory
Number Method

Div. of Geological Survey
Eagle River

A112309
Nikimki  Groundwater
Grimm Well
Water

Parameter
-----------------------------------------------------------

A312309 EPA 502.2 Benzene
Brawbenzene
Bromochloromethane
Browdichloromethane
Bromoform
Brwxxuethane
n-Butylbenzene
see-Butylbenzene
tort-Butylbenzene
Carbon Tetrachloride
Chlorobenzene
Dibromochloromethane
Chloroethane
Chloroform
Chloromethane
o-Chlorotoluene
p-Chlorotoluene
1,2-Dibromo-3-Chloropropane
Dibronunnethane
1,4-Dichlorobenzene
m-DFchlorobenzene
o-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
tie-1,2-Dichloroethylene
trane-1,2-Dichloroethylene
Methylene  Chloride
1,2-Dichloropropane

%&A&F*
1,3-Dichloropropane

Reported By: William E. Buchan
Anchorage Operatione Manager

Flag Definition8
U - Below Detection Limit

DL Stated in Re8ult
B - Below Regulatory Min.
H = Above Regulatory Max.
E = Below Detection LFmit

Eetimated Value

Date
Units Remult  Flag Analyzed

I-------_--------o-----------------
w/ 1 0.2 u 08/07/91
w/l 0.3 u
w/l 0.3 u
w/l 0.2 u
w/l 1.0 u
w/l 2.0 u
us/ 1 0.3 u
ug/l 0.3 u
w/l 0.5 u
w/l 0.2 u
w/l 0.2 u
w/l 0.4 u
w/l 2.0 u
w/l 0.2 u
w/l 2.0 u
w/l 0.3 u
w/l 0.2 u
ud 1 2.0 u
w/l 0.4 u
w/l 0.2 u
ug/ 1 0.2 u
w/l 0.2 u
w/l 2.0 u
w/l 0.2 u
w/l 0.2 u
w 1 1.0 u
xl/ 1 0.2 u
w 1 0.2 u
w/l 1.0 u
w/l 0.2 u
ug/l 0.2 u
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3330 I N D U S T R I A L  A V E N U E FAIRBANKS.  ALASKA wmr (NV) 456-3116  l FAX  456.3t25
2505  FAIRBANKS STREET ANCHORAGE. ALASKA 99503 (907)  2T7-6376  l FAX 274-9645

Div. of Geological Survey
Eagle River

Laboratory Date
NlUIlb43P Method Parameter Unite Result  Flag Analyzed
_--IY---Y--P--------_-P---~-----o-p----------------------"------~---~-------------------
All2307 EPA 502.2 2,2-Dichloropropane u!?/  1 1.0 u 08/07/91

l,l-Dichloropropene w/l 0.5 u
1,SDichloropropene wl/ 1 0.2 u
Ethylbenzene UC!/  1 0.2 u
1,2-Dibromoethane ud 1 1.0 u
Trichlorofluoromethane w/l 0.5 u
Hexechlorobutadiene w/l 0.3 u
Ieopropylbenzene w/l 0.3 w
p-Isopropyltoluene ug/ 1 0.3 u
Naphthalene w/l 0.3 u
n+ropylbenzene ug/l 0.3 u
Styrene w/l 0.2 u
1,1,1,2-Tetrachloroethane w/l . 0.2 u
1,1,2,2-Tetrachloroethane w/l 0.3 u
Tetrachloroethylene WI 1 0.2 u
Total Trihalomethane ug/l 2u
Toluene w 1 0.3 u
1,2,3-Trichlorobenzene Wl 0.3 u
1,2,&Trichlorobenzene Wl 0.3 u
l,l,l-Trichloroethane w/l 0.7
1,1,2-Trichloroethane Wl 0.4 u
Trichloroethylene w/l 0.2 u
1,2,3-Trichloropropane Wl 0.3 u
1,2,4-Trimethylbenzene w 1 0.2 u
1,3,5-Trimethylbenzene ud 1 0.2 u
Vinyl Chloride us!/1 2.0 u
m,p-Xylenes ug/l 0.4 u
o-Xylene us/ 1 0.2 0
l-Chloro-2-fluorobenzene  (Recovery) % 94.0

Anchorage Operationa Manager
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RECEIVED
SF2  I, iOr CORE LABORATORIES

Div.  of Geological Survey

Eagle River

LAOORATORY T E S T S R E S U L T S
08/29/91

JM NWEER:  911850 CUSfa#R: STATE OF ALASKA ATTN  : MRY WBER

SAMPLE MMBER:  1 DATE RECEIVED: 08/02/91 THE RECEIVED: 1O:SO WLE DATE: 07109191 MMPLE  TIM:  13:12

BROJECT: CARROC/AE  DUE 09/02/91 SAUPLE: CARROl  UFLL REM: MATER

XMPLE NWSER:  2 DATE  RECEIVED: OB/O2/91 TM RECEIVED: lo:30 SAWtE  DATE: 07/O9/9l SAWLE  1lHE: 20:35

'ROJECT: (;oRDoII/AB  DUE 09102191 SAMPLE: Gmoa WELL REM: UATER

iMPLE MM8ER:  3 DATE RECEIVED: OB/O2/91 TIME RECEIVED: lo:30 SWPLE  OAIE:  07/17/91 WLE TIM:  12:35

'ROJECT: BIG 3 LINCOLN/AB  DUE W/02/91 SAMPLE: BIG 3 LINCOLN WELL RE?4: MATER

5AWLE NWBER:  4 DATE RECEIVED: D8/02/91 TINE RECEIVED: 1O:M SAHLE  DATE: 07/17/91 SAWLE  11)IE:  15:lD

'ROJECT: UELDINC  SW/A8  DUE W/02/91 SAMPLE: UELDING  SW NELL ILEW: UATER

WLE NWBER: 5 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:M SAMPLE DATE: 07/W/91 WLE IlIE: 15:oO

'ROJECT: NEWERRY/AB  DUE W/02/91 SAMPLE: NEWERRY  YELL MI: UCITER

MPLE  NWBER: 6 DATE RECEIVED: 08/02/91 TIME RECEIVED: 10:30 SAJWLE  DATE: m/20/91 ShwLE  1114: 12:M

'ROJECT: WARRISMB  DUE 09/02/91 SAMPLE: HARRIS LlELL Ila: WTER

hss Alpha, total, error, +/-

iross  Alpha, total, LLD

iross  Beta, totat

iross  Beta, total, error,  +/-

iross  Beta, totel,  LLD

PPROVED BY:

420 b&at  First  Strtot
Cstpcr,  WY 82601
(307) US-5741

PACE:1



4 . RECEIVEDIf
SEp !, j?(‘i CORE ui113ORATORIEE

act%i*wmmwv- Div. of Geological Survey
Eagle Fiiver

-
L A B O R A T O R Y T E S T S R E S U L T S

08/29/91

Jo8 NIAEER:  911850 CUSTMR: STATE OF ALASKA ATTN: MIWJRER

SAMPLE NlMER: 7 DATE RECEIIKB:  08/02/91 TIME RECEIVED: lo:30 SAWLE  DATE: 07/20/91 SAMPLE  TIME: 18:03

PROJECT: GUIHU/A~  WE W/02/91 SAMPLE: GRlMUELL REM: WTER

-_I
SAMPLE WER: 8 DATE  RECEIWD: a/02/91 TSHE  R E C E I V E D :  lo:30 WLE DATE: 07/22/91 SMPLE  TIME: 10:55

PROJECT: ~o~s/A8  OCR 09/02/91 SAMPLE: ADAMSWELL REM: UATER

- - - - -
SAMPLE NW8ER:  9 DATE RECEIVED: m/02/91 TINE RECEIVED: lo:30 SAMPLE DAYE:  07/22/91 SAMPLE TIME: lo:55

PROJECT: NCUTH  STAR/A8  OM 09/02/91 SAJ4PLE: mTW STAB ELEMENTARY SCHOOL REM: UATER

- -
Gross Alpha,  total

Woss  Alpha,  total, error, +/-

Gross Alpha, total, LLO

Gross Beta, tote1

Gross Beta, totst, error, +/-

iross  Beta, total, LLD

- -

rPPROVED B Y  :--

120 Yttt  First Street
Casper,  UT 82&l
(307) 235-5741

PAGE:2



CORE LABORATORIES
-A*
Inlxwnationsl

.La9louu  clnm UIV. o r  7
Eagle River

QlJAltTY A S S U R A N C E R E P O R T
08/29/91

J@B WEB: 911850 GWTOIER: STATE OF ALASKA ATTY:  WY HAMER

AHAlYSlS D@L]CATEf REFERERCE STAYDABS MATRIX SPtUES

AHALYSIS ANALYSIS ANALYSIS ANALYZED DWlICATE RPO or TRM PERCENT OIIIGIRAL SPICE PERCENT
TYPE SlJR-TYPE 1.D. VALUE  (A) VALUE (a) ClA-Bi) VALUE RECOVERY VALUE ADDED RECOVERY

PARAHETER:tro&  .Al@u,  tot81 DATE/TM  AllAlYzEQ:WZ9/91 lo:13 PC RATCH  yuBER:llSSZi
DETECTIOR  LWIT: uIITS:pCi/l HETIKX)  REFERENCE :EPA WO.0 TECHWICIAN:DF

I --
~PARMFTiR:Gro&Alphr,  total, error, +/- DATE/TIME AMALY2ED:O8/29/9~-10:24.

:
QC BATCH  MU@ER:11552?

jDETECTfO11  LtMfT: lRfITS:pCi/1 mTl+W  REFERERCE : .j.  :. .... . . TECHYIClCJI:DF

J I
PliluIQTbCr& Alpha,  totrl,  tLD
DETECTIW  llllIf’:‘- uYITS:pCf/l

I I I

PARAHETER:GrMi'8ttr; total.-  ..
DETECT IOY Ltl(lT:.: .: >::. WfTS:pCi/l

I I I I I I I
DATE/TllE  AUKY'MD:W2V~l::~lO:ti

.:.: .; :..:.~c>.L  Oc UTCM  H%SER:115524
#THQ)  REFEREEYQ  ;; ::Y.:.  --.~:j.;;...:'r-:  .ci ..:::. ::.. :.:.. .:::...::::'::'::.'-.-  ..... '..:;. :.:  .'.  ..' :. .:. . . ::.;>  .:.:...  i:y: ..,.  /.. :.. .( jTECMRI+X:DF

I I I I I I I
DATE/TlMiE ARALYzEo:W;.'j:.l~i~~ :I:;.::  QC tiTCR  MM&R:115521
MTHQl aFEEY= :EpA  900.0:  --.--.:-2:; ,:..  . ../  :..:,. . . . . . . :.,::. TECHkICIAY:DF.;‘.‘::‘.:.:...::  :

DUPLICATE prg
iOlJPL(CATE  prop
iOUPL  ICATE  prep

911850-4 1.S
911899-1 12.8 :
91t755-3 31.5 36.1 14

I APPRDVED BY:

420 Uest  Firtt Strut
Cacpr,UY 82601
(307)  235-5741

PAGE:1

liC = lot Cttcultblt  &t to vtlutt  lower thm the detection limit
ND = Not detecttd  tt  level in limits calm
Puslity  Control Acceptance Criterit:

Blnkr.............: Analyzed Value  less thn or equsl  to tht Detection Limit
Referante  Stmdards: 100 +/- 10 Ptrcent  Recovtry
Dwlicrtes.........: 20% Rtlrtiw  Percant  Difference, or +/- the Detection Liait
spikes.............: 100 +I- 25 Ptrcmt  Recovery

(1) EPA m/4-79-020,  Htthodr  for Chcaicrl  Analysis of Uattr  ud Uwtes,  March (983
(2) EPA SW-M,  Test Methods for Evaluating Solid Uaste,  Third Edition, Novadxr  1986
(3) Sttirdc Ikthcds  for tht Erminstim  of Water nd Uastwttc,  lbth, 1985
(4)  EPA/m-80-632,  Prescrfkd  Procec&res  for Wcasurcvnt  of Radioactivity in Drinking Uatcr,  August  1930
(5) FederaL  Register, Friday, Octoker  26, 1984 (40 CFR Part 136)
(6) EPA 600/8-78-017,  Microbiological Methods for Mcmitoriw  the Envirammt,  Oecabsr  1978

NOTE - Data rtportd  in 4A report my differ frm values cm data page  &e to dilution of ssrrple  into analytical ranges.



APPENDIX D

Laboratory quality-assurance evaluation  on water samples collected for the phase IIL4 project, west Nikiski, Alaska

This quality assurance (QA) evaluation covers water samples and associated field and laboratory check samples
collected from  west Nikiski area ground waters during July 1991.

One-hundred eighty common dissolved ion and trace metal sample bottles were analyzed by the Alaska Division
of Water Laboratory, Fairbanks, Alaska. Thirteen samples were analyzed for volatile organic compounds listed in
U.S. Environmental Protection Agency (EPA) Method 502.2, by Northern Testing Laboratories, Inc., Anchorage,
Alaska. Nine gross alpha and gross beta radioactivity samples were analyzed by Core Laboratories, Casper,
Wyoming. Each analytical laboratory is discussed separately. Sample handling, holding times, analytical methods,
and data quahty  objectives are listed in the QA plan (Maurer,  1991).

Alaska Division of Water Laboratory

Samnle Handling: All samples were received intact by the laboratory according to chain-of-custody records.

Field Qualitv  Control Checks: Three blind duplicate sample sets, (a sample set consists of five numbered bottles per
site) were collected: sample set 599,714, 509,655,791  is a blind duplicate at site 56; sample set 610,724, 521,666,
754 is a blind duplicate at site 152; and sample set 588, 702,497, 644, 768 is a blind duplicate at site 190.

Three blind equipment-blank sample sets were collected: sample set 600,712, 510, 656,792 at site 56; sample set
611, 725,522,667, 756 at site 152; and sample set 589,703,498,645,769 at site 190.

Laboratom  Qualitv  Control Checks: All method-required quality control (QC!) checks including reagent blanks,
laboratory duplicate samples, matrix spike samples, matrix spike duplicate samples, and standard reference samples
were performed by the laboratory.

Timeliness: All samples were analyzed within holding time limits. The analysis of orthophosphate (PO,), which was
not scheduled for analysis but inadvertently included on the analytical report, exceedecl  the holding time limit of 48
hours.

Initial and Continuinnalibration: Instrument calibrations were within acceptable limits.

Blanks:The blind equipment-blank samples and laboratory blank samples are free of contamination.

Detection Limits: The detection limit stated on the analytical report is the same as that stated in the QA plan
(Maurer, 1991) for all constituents except nickel, 0.001 rnfl  in the QA plan and 0.01 mg/l  on the analytical report.

Matrix Soikes  (Accuracv):  The accuracy data quality (DC) objective for common anions (F, Ci, NO, + NO>, SO,) is
90 to 110 percent recovery. The accuracy actually obtained for the common ions is 90 to 99 percent recovery.

The accuracy DQ objective for common cations (Ca, Mg, Na, K, Fe, Mn) and trace metals (Al, As, Ba, Cd, Cu, Cr,
Pb, Hg,  Ni, Zn)  is 80 to 120 percent recovery. The accuracy actually obtained for common and trace metals is 91 to
109 percent recovery.

LatWatorv  Duulicates  (Lab Precision): Precision is expressed as relative percent difference (RPD).  The DQ
objective for common anions is 10% RPD. The actual lab precision obtained ranges from  1.1 to 7.5% RPD.

The  DQ objective for common cations and trace metals is 20% RPD. The actual lab precision obtained ranges from
0.5 to 8.7% RPD.

Lab precision can not be calculated for mercury because all reported values are less than the detection limit. Lab
precision is calculated for nickel because samples from other sources, which had detectable concentrations, were
analyzed during the same determination. The resultant RPD  values for nickel are a measure of the analytical
precision of the instrument at that time.
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Field Dnnlicates  (Overall Precision): Overall precision, which is a measure of both field and lab precision, is
calculable for the sample sets associated with blind duplicate samples (see ‘Field Quality Control Checks’ above).

The RPD is less than 10% for all common anions in all three sample/blindduplicate  sample comparisons. The RPD
is less than 20% for all common cations and trace metals except aluminum  (22%) in the 4961497  comparison and
lead (27%) in the 520/521  comparison. Overall precision can not be calculated for trace metals with reported values
below the detection limit of the analytical method used.

Conclusion: All  constituents meet DQ  objectives for laboratory accuracy and precision. Overall precision meets or
closely approaches 20 percent. The overall precision for aluminum and lead is acceptable because sample
concentrations are close to the detection limit of the analytical method used. Therefore, all data are deemed
acceptable for use.

Northern Testing Laboratories

Samnle  Handling: All samples were received intact by the laboratory according to the analytical reports.

Field Oualitv  Control Checks: One travel blank sample was provided by the laboratory and was analyzed with the
initial sample set. The travel blank sample, Lab No. Al 11981, is free  of contamination.

Laboratorv  blitv  Control Checks: All method-required QC checks, as specified in the QA plan, were performed by
the laboratory.

Timeliness: Three separate samples sets were delivered to the laboratory. Five samples, Lab Nos. Al 11977-
Al 11981, in the initial sample set were analyzed 10 days after sampling, within the 14day holding time limit. Four
samples, Lab  Nos. Al 12158 - Al 12162, in the second sample set were analyzed 18 or 23 days after sampling. Three
samples, Lab Nos. Al 12305 - Al 12309, in the third sample set were analyzed 18 or 19 days after sampling.

Detection Limits: Acceptable.

Matrix Soikes  (Accuracv):  No accuracy data is shown on the analytical reports.

Surrogate Spikes: Percent recovery ranges from  69 to 95 percent which is acceptable.

Laboratow DuDlicates  (Lab Precision): No precision data is shown on the analytical reports.

Conclusion: Although holding times were exceeded for the second and third sample sets, data are deemed useable
because volatile organic compounds are undetected in a11 samples, except one. The compound 1,l ,l-trichloroethane
was detected in Lab No. Al 12307 at 0.7 pg/L  which is slightly above the LLD of 0.2 pg/L. Although this value is
considered valid, it is not confirmed by a duplicate or replicate sample. In conclusion, all data are deemed acceptable
for use.

Core Laboratories

Samnling  Handling: All samples were received intact by the laboratory according to chain-of-custody records.

Field Qualitv  Control Checks: Sample No. 4 is a blind duplicate of Sample No. 3

Laboratorv  Oualitv  Control Checks: All  method-required QC checks, as specified in EPA Method 900.0, were
performed by the laboratory.

Timeliness: All samples were analyzed approximately 5 to 7 weeks after collection, well within the six month
holding time limit.

Detection Limits: The actual lower limit of detection (LLD), as stated in the analytical report, ranges from  1.9 to
15.8 pCi/L  for gross alpha activity and 2.3 to 10.4 pC!i/L  for gross beta activity. The LLDs are acceptable except for
sample No. 5, which has a LLD of 15.8 pCi/L  for gross alpha.
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Matrix SDikes  (Accuracy): The accuracy DQ  objective is 100 f 10 percent recovery. The  QC acceptance criteria
listed on the lab’s QA report is 100 f 25 percent recovery, No accuracy calculations are shown on the QA report,

La2ratot-v  Duplicates (Lab Precision): Four of the six samples that were analyzed as duplicates have a RPD of less
than 20%. Analysis LB. 911850-4, the only duplicate run on the nine Nikiski samples submitted, has a RPD of 86%
for gross alpha and 18% for gross beta.

Field Duolicates  (Overall Precision): Overall precision is not calculable for sample No. 3 and its field duplicate,
sample No. 4, because the actual values obtained for gross alpha and gross beta radioactivity are below the LLD of
the analytical method used.

Conclusion: The majority of gross alpha and gross beta values are below the LLD for the analytical method used.
Values which arc reported as 0.0 pCi/L  should be reported as less than ‘4 LLD values. For example, gross alpha for
sample No. 1 is 4.0 pCi/L, not 0.0 pCi/L.

The gross alpha value for sample No. 5 is not acceptable because the detection limit is too high. The LLD of 15.8
pCi/L  exceeds the drinking water maximum contaminant level of 15 pCi/L  (Alaska Department of Environmental
Conservation (ADEC], 1991).

The extremely low values warrant higher laboratory accuracy and precision acceptance limits. Therefore, with  the
exception of the gross alpha value for sample No. 5, these data are deemed acceptable for use.

Overail Comments

Completeness: The stated DQ objective for completeness, that is the percentage of useable  data, is 95 percent. The
total possible data collected as part of this investigation are 202 samples. The useable  data total 201 samples. The
completeness is 99 percent.
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